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CHAPTER I 
INTRdbUCTION 

IHPORTANGE OF THE STUDY 

The dyhamic nature of science is well portrayed through 
consideration of the evolutionary growth of its basic ideas 
and premises as well as of its revolutionary breakthroughs 
and discoveries. Change is not only a characteristic of 
science but also is evident in perceptions and explanations 
of how learning about the sciences occurs. Cufrehtly, 
attehtibh is being directed to the conceptual understand- 
ings of students prior to and during, as well as after, 
formal instruction. A constructivist view maintains that a 
learner's prior knowledge is the most important ingredient 
in the process of meaningful learning (Ausubel> 1968; Wit- 
trbck> 1974? Csbourne and Wittrock, 1983; Driver, 1983; 
Clough, 1985)* 

Just as we can no longer be content to accept inchoate 
medieval explanations of the universe, so tod we 5an no 
longer be satisfied with a "tabula rasa" perceptlbh of the 
learner and a simplistic monomodal approach to instruction. 
Recent developments and insights into the nature of human 
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cognitive t-.-bcessihg have the potential to assist educators 
in providing quality learning opportunities for' today's 
youth. Models of how youth process information need to be 
examined and alternative instructional strategies which 
assist students in this process heed to be investigated. 

With perspectives gleaned from the fields of cognitive 
Science, cbhstructivist thought, and experiential learning 
theories, this study was designed to explore the nature of 
ideas arid beliefs which students hold about specific scien- 
tific phehbiheha and to investigate instructional strategies 
that are designed to help them gain an accurate understand- 
ing of their world. 

A model which focuses oh three dimensions of the learn- 
ing process was employed in the investigation. Areas of 
concern ihcludedt 1) the learners (exploring their Urider- 
standinr of selected concepts in ecology); 2) the learnings 
(identifying core biological concepts related to ecology 
and feeding relationships); and 3) the learning environment 
(examining the effectiveness of field instruction Strat- 
egies on concept uhderstahdihg and retention) . An overview 
and a rationale for considering these areas of emphases 
follow. 

THE LEARNER 

Recent research has indicated that students' understand- 
ings of natural phfshbmeha differ in fundamental ways frbm 
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the expianatiohs given about them In science courses 
(Smith, 1986); Current research findings suggest that the 
alternative conceptions that students hold can ihflUence 
observations, color explanations^ and affect their later 
learnings. Given this tenets a model of conceptual change 
that provides for the unlearning of miscbnceptlbhs has been 
heralded as being the "most determinative" factor for stu- 
dents' acquisition and retention of subject matter knowl- 
edge (ftusubel, 1968). If the teaching of science is to 
help pupils develop theoretical understandings and workable 
models to interpret phenomena in accordance with the nature 
of science, provisions for the ideas and beliefs which stu- 
dents already hold must be made (Driver, 1983; eiough, 
1985). If learning is viewed as a prbcass of conceptual 
change, it cannot occur simply through an additibh of new 
bits of information, but must involve the Interaction of 
new knowledge with existing knowledge in order that the new 
may be reconciled with the existing (Hewson and Hewson, 
1983). The established tenets of the scientific cbmmuhity 
and the existing beliefs and cbhceptibhs bf students should 
both be considered in designing and implementing ihstruc- 
tlohal prbgraras. 

Research has shown that students experience cbhsiderable 
difficulties ih understanding scientific principles and 
processes because of preset miscohceptibhs and beliefs 
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{Anderson and Smith, i982; Anderson, and Smlth> 1936; Dfiv- 
et, 1983; Helm and Novak, 1983; Stewart, 1983). It has been 
noted that these misconceptions influence student behaviors 
and ihterpretatidhs of instruction and interfere vrith 
intended learnings. Much of this research has been done oh 
aspects of physical idiehce, while applications to the 
biological sciences have been limited. This study has been 
designed to contribute to the findings which focus on the 
biological sciences through a specific emphasis on ecologi- 
cal cbhceptSi 

THE LEARNINGS 

Familiarity with the basic principles of ecology has 
been offered as having the potential to influence one's 
world view, to clarify relationships that human beings have 
to the natural world, and to help in the recogriitibh of the 
cohstraihts that nature places on huaian activities (Ehf- 
lich^ 1986). These goals concur with current recommehda- 
tiohs for the dlfectibh of science education in the 1980s 
(Yager, 1984). However, instruction in ecological cbheepts 
has proved to be no facile, simplistic undertaking. Ecolo- 
gy has been recognized to be problematic because of its 
cohsideratioh of inter reiatibhships among concepts of wide- 
ly disjparate degrees of cbhcreteness and abstracthess> with 
a preponderance of the latter; Thus instruction of ecblbg- 
ical cbheepts presents a challenge to teachers (Garb^ Fish- 
er, Falettl^ 1985)* 

o 
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Concepts related to feeaihg reiationshipis were targeted 
for special emphasis in this study. The concept of feeding 
relationships was ranked highly by biology teachers ais ah 
area of critical importance irx the study of biology (Flh- 
ley, Stewart, and Yarrow, 1962}. Its centrality in under- 
standing other complex ecologicai principles also has been 
noted (Novak, 1976). Investigation of this dlmensioh Of 
ecology was alsO selected because it has been indicated 
that feeding relatibhshlps are difficult for students to 
understand ( Johnstone and Mahmbud, 1980). Thus, approaches 
for effective Ihstructioh in this area need to be explored. 

THE LEARNING ENVIRONMENT 

Field instruction was selec3ted as the focal instruction- 
al strategy in this study. fhebretical, philosophical, 
empirical, and popular support for a field approach to 
learning, although hot voluminous, exists. Piagetian theo- 
ry advocates that provisions for direct experiential, rela- 
tional opportunities assist in and enhance learning. Novak 
(1986) contends that direct experiences with real objects 
and processes can give form and meaning to primary concepts 
and facilitate differentiation and application to more com- 
plex concepts. With science teachers, field instriictlon 
has evidenced popular support and has been ranked at; being 
an important and valuable method for teaching science, yet 
actual in¥>lemehtatioh rates are quite low (ftteyeo, 1939; 
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Fowier, 1958; Schwaab^ 1975; MafSbh> 1976; Hurford, 1977; 
Faik and Bailing, 1978; Muse, 1982). For example. In a 
1983 International Science Study, 65 percent of the 
responding students Indicated that they had never engaged 
in fieldwcrk outside of the classroom (Jacobsoh and Doran, 
1986). Discreptincles are apparent between teachers' belief 
in and actual use of this technique. If field instruction 
is to be offered and used more extensively, research must 
support the premise that particular science concepts and 
processes, such as those related to ecology, can be learned 
effectively in a direct experience field setting. 

STATEMENT OF PROBLEM 

It was the intent of this study to obtain information on 
students' conceptions of selected biological phenomena 
within the domain of ecology and then to investigate the 
influence of field instruction strategies on students' 
understanding and retention of the targeted concepts. The 
following questions form the framework of the study i 

1. yihat are students' conceptions of selected ecological 
concepts? 

2. Bo field-based activities assist in the clarification 
of these concepts? 

3i Bb students retain the concepts learned after direct 
ihvblvemeht in field programs? 
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4. How are backgrdund variables (i.e. academic standing, 
sex, attitudes, science interests arid involvements, 
learning preference, and travel experience) related to 
student knowledge and learning gains? 

5. What is the relationship between instructional empha- 
sis arid studerits' science achievemerit gains? 



H¥P aTHESES 

Appropriate statistics were used to test for the a55eptance 
or rejection of the following null hypotheses: 

1. There are n6 significant chariges in students' 
Uriderstandings of ecological concepts after field 
iristrUctibn strategies. 

2. There is no significant difference in the degree of 
reteritibn of concepts evidenced after field exposure. 

3. There are no significant relatidriships betwain student 
background variables and gains Iri understandings of 
concepts. 

4. There is no significant relatidriship between instruc- 
tiorial emphasis and students' science achievement 
gairis. 
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BEFINITieNS OF TERMS 
Gbhceptiohs 

units of information which are linked together • 

Concept mapping _ 

process that involves identification of concepts 

in a body of materials arid the brgahizatibh of 

the concepts into a hierachial af f ahgeiheht, 

Cbhceptual bridging 

prbcess of linking abstract concepts with mean- 
ingful common experiences. 



theory which focuses on the acguisitibh, under- 
standing, and application of bodies bf conceptual 
structures of accepted public khbwledge and 
emphasizes interaction of existing khbwledge with 
new knowledge. 

Ecology specialized branch of the biblbgical sciences 

which focuses on relationships between living 

things and their environment. 

Extended excursions 

school sponsored educational trips lasting longer 

than a day, usually a week. 

Feeding relationships 

phenomena which take into accbUht the flow of 

energy and circulation of materials through the 

prbcess of eating or being eaten. 

Field instruction 

on-site activities/experiences in which students 

are directly involved. 
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Higher-order cbghltlve items 

questions which demand application^ analysis, 

syhtheiBis, and/of evaluation. 

Integration 

process of incorporating new concepts with exist- 
ing cbnceptibhs, or different existing cbhcep- 
tiohs with each other. 

knowledge items 

test si tuat ibhs that emphas i ze remembrance , 

either by recbghitlbn or recall of ideas > materi- 
als/ br phehbihehai 

Misconceptions 

representations of systems of explanation which 

are cbhceptually incorrect. 

Preexisting cbhceptibhs 

informal knowledge which constitutes the stu- 
dents » belief system about the world and hbw it 
wbrks. 

Scientific cbhceptibhs 

accurate explanations of scientific phenomena. 

Structured field programs 

clearly defined programs with student briehted 

gbals, program objectives, and specified proce- 
dures, including pretrip and posttrip sessibhs. 



ASSUMPTIONS 

The following assumptions underlie the study: 
1. The concept instrument and the student background fbrm 
designed fbr this study were reliable and valid means 
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for making the measurements for which they were 
designed and used. 

Students completed the instruments conscientiously. 
The concepts targeted for investigation are fundamen- 
tal to learnings within the field of ecology and are 
Basic for students' future learnings in science; 
The field programs examined were representative of 
educational offerings in this realm. 

Teachers' reports of concepts emphasized and strat- 
egies employed during the field program provide an 
accurate description of the actual program. 



DELIMI TATIONS 

The delimitations of this study were as follows: 

1. The participating schools Were limited to secondary 
schools that had marine science programs that included 
field instruction cbmpohehts. 

2. The study was limited to three different marine sci- 
ence programs. 

3. Field programs were limited to those that had speci- 
fied program objectives^ a series of pfetfip and post- 
trip sessions, and required student projects and/or 
activities. 

4. Testing was limited to assessments of changes in con- 
cept understandings, and not of skill areas or of 
attitudes changes. 
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5. Testing focusea oh tthaerstahdings of concepts in ecol- 

6. Data were obtained soie'ty from responses to paper and 
pencil ihstrumehts. 

LIMITATIONS 

The limitations of this study include j 

1. The use of specific grade levels, thereby preventing 
generaiizability of the results to other grade levels. 

2. Restrictions with the sampling populations because of 
the limited numbers of schools that have field pro- 
grams . 

3. A cohceht ration oh selected ecological concepts Which 
comprises only one area of instruction in the scienc- 
es. 

4. A focus Oh one type of field experience, the struc- 
tured extended excursion, thus limiting generaiizabil- 
ity Of the results to other types of field programs. 

OVERVI EW 

The dissertation includes five chapters; 

Chapter One provides a rationale for the study; problem 
statements; hypotheses; deflhitiohs; assumptions; delimita- 
tions; and limitations* 
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Chapter Two contains a review of the literature and is 
reported in three sections. These focus onj field ihstruc- 
tibh in the sciences; concept learning in the biological 
sciences; and student characteristics and science achieve- 
ments 

Chapter Three consists of the research design and proce- 
dures. They address the areas ofi overall design; popula- 
tion; instrumentation; data collection procedures; and sta- 
tistical analysis. 

Chapter Four reviews the study's results. Five sections 
are reported and include: descriptive statistics; correla- 
tions; regressions; percentages of gain; and hypbtheses. 

Chapter Five contains a summary > conclusions, and recom- 
mehdatiohs. 
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CHAPTER II 
REVIEW OF THE LITERATURE 

This chapter considers literature related to the three 
dimehsibhs of the learning process that this study investi- 
gated! the learners; the learnings; and the learning ehvl- 
rohmeht. Specific domains within these general areas that 
are directly pertinent to the nature and intent of this 
study were targeted for emphasis. These included j 1) 
empirical studies that focused on the cognitive dimehsloh 
of learning scienc3e through field instruction techniques; 
2) studies which ihvescigated conceptual development in the 
biological sciences; and 3) meta-analyses studies of stu- 
dent characteristics and science achievement. 

FIELD INSTRUCTION IN THE SCIENCES - THE LEARNING 
ENVIRONMENT 

The field excursion is not an innovation of this era. 
Attempts to instruct in the field have been charted through 
the centuries up until and including the present time. 
Socrates and Aristotle led their followers directly to the 
natural environment for observation and discussion about 
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nature; expressions of tlmilar efforts currently are being 
evidenced. Even though general sentiment is in accordance 
with the value of learning science in a direct ehvironmen- 
tai setting, actual iraplementatibn attempts of field pro- 
grams are limited. In a comparable ihahhef, a considerable 
amount 5f descriptive literature and position statements 
exist on learning in the outdoors > but experimental studies 
that investigate its merits are sparse. 

This review includes the limited sample of reported 
experimental studies which primarily focused on field 
instruction in the sciences as it relates to aspects of 
stvadents* cognitive development. Summaries of the studies 
are presented in chronological order. 

Schellhammer (1935) investigated knowledge gains of two 
groups of high school biology students. His study covered 
a period of bne year. Experii:iental and control groups were 
established, with the experimental group participating in a 
field excursion. Posttests were given to bbth groups and 
knowledge gains were significant With only the experimental 
group* The groups were reversed (control becoming experi- 
mental and vice versa) and a new Unit of study was taught 
follcjwihg the same procedures. Again, the hew group that 
had the fiild trip showed more significant gains than the 
hew control group. 
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The impact of extended excurisibns was studied by Raths 
(1936) with students who were taken to the coal fields of 
West Virginia on a ten-day trip. Students who had partici- 
pated in the field trip were judged to be superior in their 
abilities to evaluate tasks related to scientific inquiry 
when compared to hoh-trip students. 

Fraser (1939) worked with the same group of students £s 
Raths did> but focused oh increases in information that 
trip-students had evidenced. He distinguished knowledge 
gains from memorized information. Measurements were made 
of students' abilities to generalize and apply the princi- 
ples learned. He concluded that the greatest value of 
learning in the' field was skill in knowledge acquisition 
and applicatibhi 

Atyeb (1939) conducted a study in which he compared the 
results obtained from the use of the excursion technique 
with those of other teaching methods. He showed that with 
ah increase in excursions there was an increase in investi- 
gating the phenomena associated with the experience. He 
demonstrated that the excursion technique is superior to 
class discussion for teaching material requiring compari- 
sons and knowledge of concrete objects. 

When testing the usefulhass of field trip guidebooks, 
outlines, ihstructibhal materials, and associated teeh- 
hiques> Evans (1958) found that classes that used the 
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planned field trip learned more, retained more, and did 
better oh tests than classes that did not participate oh 
field trips. 

Testing the effectiveness of field trips in the teaching 
of college level botany, Kuhheh (1959) found that the 
groups Which were actively involved in field trips showed 
isome, but limited^ gain cjver control groups which were 
instructed in a laboratory settihgi 

Benz (1962) conducted ah experiment "il evaluation of 
field trips for achieving ihformatibhal gains in a unit oh 
earth science. Four classes of ninth graders (n=109) par- 
ticipated ih the study. The experimental groups went oh 
excursiohs to geologic sites while the control groups 
remained ih ths classroom and reviewed the content through 
slides. Based on pretest and posttest results, Benz con- 
cluded that superior pupils tend to profit more from field 
trips thah studehts With average to less than average abil- 
ity, but that field trips may contribute to the understand- 
ing of sciehtific principles. 

A comparison of two ihstructibhal methods, field 
instruct ioh ahd the discuss ioh method, was undertaken in a 
study by Behhett (1963). A unit bh ecology was taught by 
both methods to groups bf seventh graders. Bennett foahd 
no significaht gain from the experimental field treatment 
over the traditional classrbbm discussion method but fouhd 
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the field experience as effective as the discussion tech- 
nique . 

eienh (1968) probed the effect ivehese of learning geolo- 
gy through field experiences. The study involved a compar- 
ison of the field technique and the use of color slides in 
classroom discussion. In none of the comparisons did the 
field trip group score significantly higher than the group 
taiaght With slides; 

A similar comparison was csade by Gbldsbury (1969), who 
examined the effects on learning from substituting slide- 
tapes for ah actual field experience. Test results indi- 
cated that the vicarious experience afforded through the 
slide-tape presentations proved to be more effective than 
direct exposure to field trip experiences. However, direct 
experiences in the field coupled with exposure to slide- 
tapes in the classroom was found to be a more effective 
approach. 

In research conducted by Mackenzie and White (1982), the 
effect of fieldwork on retention levels was examined among 
eighth and ninth graders from Melbourne^ Australia. Three 
groups of students were involved. All treatments had the 
same general learning program, but differed in the excur- 
sion phase of the program. There Was an active processing 
excursion group, a traditional passive excursion group, and 
a group that did not have field work. Two tests were giv- 
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en, one on achievement of unit objectives and the other oh 
formation of episbdejs and the linking of them with other 
knowledge items. Both tests were given prior to formal 
instruction. While the pdsttest was given during the sum- 
mer holidays just prior to the beginning of the new term. 
Posttest results indicated that the students who had field- 
work performed better than students who did not have the 
field component of instruct idh. Retention was superior in 
the group that participated in the active excursion pro- 
gram; 

To evaluate the effects of field activities on student 
learning, a study was conducted by Kern and Carpenter 
(1986) with two sections of a college laboratory course in 
earth science. One section involved primarily classroom 
activities that utilized a laboratory manual. Field- 
oriented activities were employed in the second section. 
Comparison of the two classes at the conclusion of che term 
revealed almost identical levslr. bf lower-order leainihg 
(recall). However, higher-order skills were demonstrated 
to a greater degree with the field-oriented section, indi- 
cating em enhanced ability to apply the acquired informa- 
tion; 

In the meta-analysis conducted by Wise and dkey (1983) 
on instructional strategies, one category examined Was 
presentation mode. This categbfy included those means of 
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instruction where the setting was different f^6m a tradi- 
tional environment. Field ihstrvactioh was a targeted mode 
of learning within this category. The mean effect size 
obtained for cognitive and other (attitudinal, problem 
solving) outcomes was .26 based on 103 studies i It proved 
to be more effective than the traditiohai strategies of 
learning. 

The educational values and benefits of instructional 
field programs in the sciences have been investigated and 
studies have explored the possible impacts on students' 
attitudes, skill attainment, and cognitive development. 
Research itudies of the 60s and 70s primarily focused on 
the affective domain with emphasis on students' attitudes 
toward science and natural phenomena. Wiile most field 
experiences were designed to introduce ecjhcepts and/or to 
extend Opportunities for clarifying and exploring these 
concepts, research investigations were limited in studying 
these cognitive impacts. Research studies virtually have 
been non-existent in examining the role of instructional 
emphasis and/or the effectiveness of a hierar5hial approach 
to concept learning in the field. The key aspect of con- 
cept retention after field instruction ii another area 
where research attempts have been lacking. This study was 
designed to examine these areas that were not focused on 
previously in the literature and to assess whether complex 
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concepts could be taUght meaningfully in a field setting; 
For tfie areas that were investigated related to conceptual 
development and field instruction strategies^ including 
those reported in this review, the literature does general- 
ly suggest that the field instructional approach can be a 
valid and effective technique for assisting students in 
their learnings of scientific concepts. 

GBNeEPT fcE&RNlNS IN T HE BldLOGICfll ^ SCIENCES - THE &EftRNlNGS 
Currently, research in science educatibh has been con- 
cerned with students' conceptual understandings and mastery 
of schemes of organized knowledge. Efforts have been 
directed tc5 investigating the nature of the belief systems 
that students have prior to instruction and also to explor- 
ing the types of strategies that effectively facilitate 
conceptual development i Much of this research has focused 
on the physical sciences, while studies related to the 
biological sciences have been limited. This section 
reviews those studies that have examined students' under- 
standings of biological concepts. 

Students' understandings of concepts related to adapta- 
tion and evolution formed the basis of Jungwirth's study 
with Israeli ybuth (1975). A representative sample of sec- 
ondary students (n=1277) responded to one of three forms of 
the Test oh Understanding of the Language of Science. Data 
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revealed that the stadehts had distorted views of the coh= 
cepts of adaptation and evolution and that a high percent^ 
age could hot differentiate factual information frbiii 
anthrdpbmbrphic statements. 

In ah effort to examine students' prior knowledge of 
evolution and heredity, Deadmah and Kelly (1978) questioned 
secondary school age males (h=52) before their formal 
instruction oh those units and then re- interviewed the stu- 
dents after a 12 month interval. Virtually all students 
offered some ideas about why evolution occurred; however^ 
most students demonstrated uncertainty and lack of clarity 
in their responses. A lack of understanding concerning the 
source of variation among organisms was evident in the 
interviews. Explanations of change were given in essen- 
tially Laffiarckiah terms and the boys resorted to expres- 
sions of folklore in most of their responses. 

Designed to obtain some knowledge of children's beliefs 
about the topic of inherited characteristics, clinical 
interviews were conducted with 32 children from grades 1 
through 8 in Canada (Kargbo, Hobbs, Erickson, 1980)* Stu- 
dents were asked to respond to questions related to five 
tasks Which required them to distinguish between environ- 
mental and hereditary characteristics and to use probabi- 
listic thinking in predicting characteristics of offspring. 
A wide range of beliefs about the nature and mechanism of 
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inheritance was evident in the students' responses i A con- 
siderable number stated that ehvirbhmehtaiy-produced traits 
would be inherited. Younger children were found to be rig- 
id in their thinking and had established patterns for their 
own theories. 

Concepts related to taxonomy and to the Identification 
of animals were explored in a study by Bell (i981)i Ele- 
mentary^ secondary, and tertiary students (teacher train- 
ees) were asked to identify from a group of organisms those 
which they considered were animals. Of the 39 elementary 
and secondary students ihterviewed> 35 could not classify 
correctly all instances of the concept. Responses to the 
multiple- choice test revealed that misunderstandings were 
not specific to younger children, for 41 percent of the 
teacher trainees incorrectly classified at least one of the 
problem situations. 

Based on ths notion that the "life concept" is central 
in any life science course, a study was undertaken to exam- 
ine Israeli students' cdnceptibhs of life (Tamir, Gal- 
Chappan, Nussinovityss, 1981). Intermediate and junior high 
school students (n=424) were interviewed individually and 
were asked no complete classification tasks as well as a 
questionnaire u It was fbUhd chat children associate dif- 
ferent meanings with the concept of life and that a large 
proportion of the explanations were scientifically incor- 
rect. 
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A two-year Pianning and Teaching Intermediate Science 
Study (PTIS) was undertaken for the purpose of using stu- 
dents' ihiscsonceptibns to analyze classroom behavicjf of 
teachers and students and to modify the science program of 
the schools (Smith & Anderson, 1984). Case studies were 
conducted bh 14 teachers. It was fbUhd that teachers 
exhibited a variety of teaching styles that did not take 
student miscohceptibhs into account. Student testing also 
occurred i Student pretest results indicated that miscon- 
ceptibhs were abundant. Additional testing efforts 
revealed that fewer than one quarter of the students 
learned the concepts that were covered in the classes. 
Modified materials then were developed to inform teachers 
about student misconceptions and strategies were suggested 
for helping students to change. Findings showed that when 
student problems and misconceptions were identified, learn- 
ing improved substantially. 

A study was conducted in Nigeria to determine some of 
the miscbhceptiohs held by secondary school students with 
respect to selected ecological concepts covered in a unit 
of Nigeria's Secondary School Science Program Biology text 
(Adehiyi, 1985). Students' explanations Were obtained by 
classroom observations, essay test answers^ and clinical 
interviews. The actual coverage of ecology in the desig- 
nated classes was determined by analyzing the curriculum 
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content as it was found in classroom instruction; text 
materials, lesson plans, and teacher examinations on ecolo- 
gy, bata obtained indicated that students possessed sever- 
al misconceptions and that students were hot willing to 
give up these positions. There appeared to be two sources 
of the misconceptions » the already existing conceptions of 
the students and those that resulted from instruction. 

Student knowledge of marine science and natural resource 
principles was investigated in a study by Bfody and Koch 
{1986). Baseline data on Maine's 4th, 8th, and ilth grad- 
ers were generated from this study. Student responses were 
classified as beingt correct conceptions > missing concep- 
tions, or misconceptions. Although it was found that 
fourth grade students did understand the basic concepts of 
food chains and food webs, there Was very little growth in 
knowledge of food chain dynamics in grades 8 and 11. Find- 
ings suggested that students' missing ebhceptiohs and mis- 
conceptions interfered with and/or inhibited hew learnings. 

Biology students' understandings and misconceptions 
about the concepts of food chains and ecosystems were 
investigated in a study by Marek (1986}. Student responses 
were obtained from an essay- type instrument and were clas- 
sified by degree of their understanding. Of the 58 stu- 
dents tested, only one student (2 percent) had a sound 
uhdefstahdihg of the concept of food chain, 34 percent of 
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the students demdhstrated partial understanding, 57 percent 
showed specific misuhderstandihg, and 7 percent had rib 
response . 

In ah effort to identify common student mlscdriceptlons 
in blolbgy> Hurr U986) investigated students' Uriderstand- 
irigs of topics related to the animal concept, food webs, 
gene behavior > arid photosynthesis i Testing revealed that 
the tested high school students had archaic patterns of 
thought ^ With several miscbriceptions present. A semi- 
guided discbvery teaching strategy was employed tb focus 
student atteritibri on the miscbriceptions. Later testing 
supported the ef fectiveriess bf the instructional apprbach 
that took students' miscbriceptibris into account. 

Research firidirigs have suppbrted the notion that stu- 
dents' uriderstaridirigs arid beliefs about natural pheribmeria 
differ in furidamerital ways from accepted scientific expla- 
riatibris. Dbeumeritatibri fbr the existence and tenacity bf 
these alternative framewbrks has been increasing substan- 
tially in the physical scierices. Attempts to investigate 
students' cbriceptual views of biological phencjmeria, 
although nbt as abundant as explorations in the physical 
scierices, alsb have beeri uridertaken; These studies haVe 
iridicated that studerits db pbssess conceptual views of sci- 
ence topics pribr tb iristructibri and that these prexistirig 
beliefs cari affect their learriirigs. These studies suggest 
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that if meaningful learning is to occur; it is esssntial 
initially to attain some knowledge about children's estab- 
lished belief systems and then to explore the various ways 
and strategies in which these understandings can be 
addressed. This challenge necessitates not only the uncov- 
ering of students' prior learnings but also includes the 
implementation of strategies that can effectively exchange 
and/or extend students' understandings of science. This 
study focused on biological concepts and specifically eco- 
logical concepts for several reasons. Ecology was selected 
because of its cehtrality in the scheme of the biological 
sciences and for reasons related to both teachers' recogni- 
tion of its importance in the curriculum and to students' 
expressions of difficulties in learning the c3oncepts. 

STUDENT CHARACT ERISTICS AND SGIENGE ACHIEVEMENT - THE 
LEARNERS 

Results reported from reviews of research and meta- 
analyses studies have indicated that antecedents to student 
achievement have been identified and have consistently 
accounted for a substantial arr.6rht of explained variance. 
Variables identified in this study which were included in 
meta-analyses reviews are reported in this section; These 
include: prior learning and academic ability; attitudes; 
and sex; 
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Prior Learrilnd and ftcademic Abili^ 

A meta-analysis of students' ability and science iearii- 
ing was conducted by Bouianger in 1980. His review includ- 
ed studies from a 16 year period and focused oh students 
from the sixth to twelfth grades. He found that prior 
achievement accbuhted for about 16 to 25 percent of vari- 
ance related to science achievement. In the 34 studies 
examined, he found the relationship between ability and 
achievement to be very stable and that, the ability measures 
were better predictors of cognitive achievement than devel- 
opmental measures i 

The meta-analysis conducted by Fleming and Malohe (1982) 
focused oh the relationships between student characteris- 
tics and student performance in science. They examined the 
relationships of the variables of general ability, language 
ability, and mathematical ability with performance meas- 
ures. Results obtained in the analysis were quite similar 
in that they correlated almost eqxially with cognitive level 
measures ranging from .47 to .53. These findings were com- 
parable to tl. results obtained by Bouianger 's (1980) 
synthesis of 34 studies where the mean correlation between 
student outcomes and general ability was .49. 

Mote recently^ Walberg (1986) synthesized the research 
on teaching and reported a mean correlation of the ability 
and learning in science of .48 based on 10 studies. 
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ftttltades 

When examining the isocial and psychblbglcal ihfiuehces 
on science learning, Kremer and Walberg {1980) found that 
ail of the studies of student motivatibh and science 
achievement in their meta-analysis showed positive rela- 
tionships between motivational variables and learning ; The 
mean correlation for student motivatibh was .37. Although 
the number of studies was limited (h=5), the results con- 
curred with previous studies of student mbtivatibh and gen- 
eral educational achievement cohducted by Blbbm (1976) and 
Ugufbgiu and Walberg (1979). Median correlations of .35 
and .36 respectively were reported. 

As one of the variables considered in the meta-analysis 
bf Fleming and Malone (1982), attitude was fbuhd to have a 
mean correlation of .23 with science achievement. The 
results were based on seven studies. A higher correlation 
bf .31 was reported by Kahl (1982) based oh fbur studies of 
the relationship of science and attitude/motivation. 

Sex 

Sex differences in science achievement were investigated 
in several reviews and meta-analyses studies. From an 
internatibhai study involving 19 countries^ Gomber and 
Keeves (1973) found that boys achieved better than girls in 
science (bhe-fburth of a standard deviatibn) and that sex 
accounted fbr 2 percent of variance in science achievement i 
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Results from the National Assessment of Educatibhai 
Progress in var.yihg years consistently indicated that boys 
achieved slightly better than girls (Haertel et al., 1981; 
deBenedictis et al.> 1982; Hueftle et al., 1983). 

Fleming and Malohe (1982) ihclttded sex as a variable in 
their meta-analysis on student characteristics and science 
performance and reported that a mean correlation of .04 was 
found in the nine studies considered in the analysis. 

A meta-analysis review conducted by Maehr and Steihkamp 
(1983) reported that boys consistently achieved slightly 
higher than girls in elementary schbbi science. Age dif- 
ference was also examined in the analysis of Ericksdn and 
Erickson (1984). They demonstrated that the sex difference 
in science achievement was hot slgnifi5ant at early ages> 
but that a difference was apparent as age increased in 
favor of male achievement. 

Findings from major reviews of research and meta- 
analyses studies have revealed that significant antecedents 
to student achievement exist. Prior knowledge was found to 
account for 25 to 36 percent of variance in studies examin- 
ing science achievement. Sdhbiastic ability comparably 
explained for 16 to 25 percent of variance in science 
achievement. Mean correlations of .38 to .37 were found to 
exist between attitude and science achievement. Although 
differences in sex and achievement have been noted, vari- 
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aiices arid dbrrelatibhs have been quite low. These findings 
Oil studer_t dharacteristlcjs and science achleveffleht suggest 
that variables such as prior learning and attitude serve as 
antecedents for students' success In learning. 
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CHAPTER III 
ElEJSEARCH DESIGN AND PRQeESURES 

Procedures involved in the study are reviewed in this 
chapter, which is organized in five sections. They are: 
overall design? population; ihstruihehtatioh; data collec- 
tion procedures; and statistical analysis. 

eVERA&Ei DESIGN 

This study consisted of two major phases o The first 
stage focused on instrument development and assessment, 
while the second examined the influence of field instruc- 
tion strategies on students' Uhderstahdihg and retention of 
selected ecological concepts. 

The Student Ecology Assessment (SEA) instrument was 
developed as one means of obtaining infcjrmatibh about stu- 
dents' understanding of concepts related to ecology and 
feeding relationships (Appendix A). A background/attitude 
form which contained items on students' academic standing, 
science background, science interests, sciehcje extracurri- 
cular involvements, learning preference, and travel and 
outdoor experience was also developed and administered 
(Appendix B) . 

- 31 = 
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Student testing occurred prior to, during* arid fbiar 
weeks after the ihstfuctiohal program. Ari experieritial 
field program vas conducted in a marine settirig arid served 
as the learriirig strategy, instruction on ecology comprised 
one part of the total field program and was moriitbred in 
terms of the time arid emphasis that each of the targeted 
coricepts received. Students and teachers iridicated their 
perception of time arid emphasis given to, each major concept 
area ori a separate report form (Appendix C). This irifbrma- 
tiori was also included in the analysis. 

POPULATION 

Populatibns urider irivestigatloh in this study cbrisisted 
of secbridary schools which had marine science field prb- 
grams. Assistariee in ideritifying potential participants 
for the study Was prbvided from two educational riature- 
orierited travel brgariizatibris. International Field Studies 
Iric. arid Iriterriatibrial Expeditions Inc. These brgariiza- 
tions specialize ±h cbbfdiriatirig the travel arrarigemerits 
arid cbritributing to the educational programs of field 
excursibris* A listing bf schbbls which had formal educa- 
tiorial prbgrams that wbuld be completed withiri the study's 
time frame was obtained from these organizations and iridi- 
vidual schbbls were contacted for possible participatibri iri 
the study. Only schbbls with programs that had a strUc- 
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tufed field component which ihciuded a series of pretrip 
and pbsttrip sessions were considered. Three programs froin 
two high school were selected for the study. These ihciud- 
ed t Bexley High School, Bexley, Ohio (two groups) and South 
take High School, Fairfax, Virginia. All programs 5ccurred 
frbm 27 December 1986 to 3 January 1987. They Were con- 
ducted at different geographic sites. Two programs 
occurred at sites on ftndros Island^ Bahamas, and 5ne was 
directed oh the Grand Cayman islands. 

INSTRUMENTATION 

Data on students and on the instructional program were 
dbtaihed from instruments developed for this study. Stu- 
dent inventories included the Student Ecology Assessment 
(SEA) instrument and a Student Backgrbund/Attitude form 
{Appendices A/B). Information on the ihstructibhal program 
was procured through teacher and student responses to the 
Ihstructibhal Emphasis form (Appendix C) . 

Student Cbhcept U nderstanding 

Prbcedures lnvolve<2 in the development of the SEA 
instrument ihcltadedi 1) selection of cbhcept areas (deter- 
mined thfbugh a review of curricula programs, textbbbks; 
and practicum materials and through a cbhcept map of these 
findings - Appendix D); 2) construction bf items (reflect- 
ing patterns bf items that prcgressed frbm concrete tb 
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abstract, simple to complex^ familiar to unfamiliar, and 
factual based to higher order questions); and 3) field 
testing with four distinct groups of high school students 
from ftkron and Columbus, Ohio (resulting in three revisions 
based on item analysis, cdrrelatibhal analyses, and student 
and teacher feedback} . 

The first draft of the Student Ecology Assessment (SEA) 
was reviewed by faculty members from The Ohio State Univer- 
sity's Department of Educational Theory and Practice and 
the School of Natural Resources as well as science field 
studies program administrators and educators from Florida, 
Alabama, and Ohio. The ideas and suggestions expressed by 
these individuals were incorporated in the second version 
of the instrument. This instrument was then administered 
to two groups (n=16 and 14) of secondary biology students 
from a suburb of Akron» Ohio. Statistical analysis of stu- 
dent responses and feedback from the participating teachers 
formed the basis of the third revision of the instrument, 
in this draft, the number of items was collapsed reducing 
the number of items from 61 to 40. Some of the items were 
re-written to improve clarity. 

After further modification, the revised instrument was 
then given to two groups of secondary science students 
(n=29 and 28) from an urban private school in Columbus, 
Ohio. Test results, informal comments from the participat- 
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ihg groups, and suggestions from additional reviewers were 
used in another revision of the SEft instrument. The major 
change occurred in the format of the items with nearly all 
items being restructured into a multiple choice pattern. 
This version (the fourth) served as the testing ihstrumeht 
in the study. Summary statistics of pilot test results are 
provided in Table 1. The statistical program^ ItemA Stat- 
pack (Ohio State University, 1982) was utilized for the 
analysis. Information from this analysis was used primari- 
ly to determine the instrument's reliability. Summary sta- 
tistics are also presented in Tables 2 through 4 for each 
participating group . Although data are provided Tor pre- 
test^ pbsttests, and retention tests, drily pretest data 
were considered in assessing the instrument's reliability 
since instruction was designed to lead students to mastery 
of the concepts and not to discriminate. This is evidenced 
in the data and is apparent in the reported measures of 
central tendency^ 



54 



36 

Table 1 

STUDENT ECOLOGY ASSSESSMENT PILOT TESTS SUMMARY STATISTIC S 

Group One Group Two Group Three Group Four 

(Form 2) {Form 2) (Form 3j (Form 3) 

Student # l6 14 ' 2§ 28 

Item # 61 61 48 4b 

Mean Score 38.88 34.43 22.14 21.11 

Median 40 33 22 22 

Mode 34 33 21 23 

Maximum 48 45 31 35 

Minimum 25 15 ±q 12 

Range 23 30 21 23 

Stand. Dev. 5.37 7.55 4.84 4.49 

KR20 0.70 0.83 6.71 0.68 

Mean Diff. 0.36 0.44 6.45 0.47 

Mean Disc. 0.20 0.28 6.29 0.29 



STUDENT 5CC 
(Form Four) 



Table 2 

^SSSESSMENT SUtTOARY STATISTICS - GROUP ONE 
Pretest Pbs ttes t Re tent ion 



Student No. 
Item No. 
Mean Score 
Median 

Mode 

Maximum 
Minimum 
Range 

Stand. Dev. 

KR20 

Mean biff. 
Mean Disc. 



29 


29 


29 


4 b 


40 


40 


25.86 


32.45 


31.79 


25 


33 


33 


27 


33 


33 


35 


38 


36 


16 


19 


23 


19 


19 


13 


4.30 


3.99 


3.01 


0.62 


* 


* 


0.35 


* 


* 


0.25 


* 


* 



* data are inappropriate because of mastery emphasis 
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Table 3 

STUDENT ECOLOGY ASSESSMENT SUMMARY STATISTICS - GROUP TWO 
(Form Four) Pretest Posttest Retention 



Student No. 
Item No. 
Meaii Score 
Median 
Mode 
Maximum 
Minimum 
Range 

Stand. Dev. 
KR20 

Mean Dlff . 
Mean Disc. 



21 


21 


21 


40 


40 


40 


28. 71 


35.19 


34.57 


28 


35 


35 


28 


39 


37 


35 


39 


38 


9 


3d 


30 


27 


9 


8 


5.75 


2.70 


2.10 


0.83 


* 


:« 


0.28 




• 


0.30 


'* 


• 



data aire inappropriate because of mastery emphasis 



Table 4 

STUDENT E COLOGY ASSESSMENT SfflOiARY STATISTICS - GROUP THREE 
(Form Four) Pretest Posttest Retention 



Student No. 

Item No. 

Mean Score 

Median 

Mode 

Maximum 

Minimum 



Stand. Dev. 
KR20 

Mean Dlff. 
Mean Disc. 



29 


29 


29 


40 


40 


40 


26.59 


35.93 


?5.17 


27 


36 


36 


25 


35 


36 


35 


39 


38 


11 


29 


31 


24 


Id 


7 


5.35 


1.91 


1.93 


0.80 


* 


* 


0.33 


* 


« 


0.35 


* 


« 



data are inappropriate because of mastery emphasis 
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Changes were significantly evidenced in the pre to post- 
test results; The field experience was used to clarify 
ahd/br extend the students' understanding of the ecological 
concepts. Tables 5 through 7 report the difficulty of the 
items in the SEA instrument and indicate the students' 
improvement and gains in responding correctly to the items 
of the test. Maximum difficulty is expressed as 1.000, 
while .Odd indicates the lowest difficulty level with all 
students responding correctly. 



Table 5 







— <jKUUF <JNE 


(n»29 5 


ITEM 






ElETENT 










• DOG 


2i 
£i • 


AAA 


- 1 no 
• JLUo 


. 069 


3. 






000 




• 7 24 


• ooo 


. 345 


5. 




- 

• Uo9 


• 000 




• ^ / 2 


- n/so 
• Uo9 


• 034 


7. 




- 

• Uo9 


• 034 


8. 




• 103 


• 103 






• 414 


• 552 


ID. 




- /«oi 
• OZl 


• 207 








• 241 






• Uo4 


• 000 


13 . 






• 069 


14 . 




• UUU 


• 034 


15. 






• 034 


16 






. 241 


17. 


310 




• 276 


18. 




- 1 OQ 


• 414 


19. 




- A A Q 

• 44o 


• 310 


20. 




- A A O 

• 44o 


• 172 


21. 


37Q 


- 1 *io 
• ± 7Z 


• 069 


22. 




- nnn 

• uuo 


• 000 


23 . 


03A 


- nnn 
• UUU 


• 000 


24. 


034 


- nnn 
• UUU 


• 034 


25 . 


483 


- 'i 
• DX / 


• 586 


25 . 


207 


- no A 
• Uo4 


• 241 


27. 


34R 


- O A C 

• o4b 


• 310 


28. 


379 


- n^o 


• 241 


29. 




- O 'J A. 


• 483 


30 . 


483 


- 1 no 
• XUo 


• 172 


31. 


.552 


. 345 


• OOO 


32. 


,241 


.172 


.241 


33. 


.552 


.241 


.138 


34. 


.172 


.103 


.069 


35. 


.172 


.034 


.034 


35. 


.059 


.034 


.000 


37. 


.517 


.172 


.310 


38. 


.483 


.241 


.310 


39. 


.414 


.310 


.448 


40. 


.621 


.586 


.793 
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Table 6 

JTEW DIFFICULTY -- GROUP TWQ (h= 2^ \ 
ITEM PEIETEST POSTTEST RETENTION 



T - 


• 000 


. 000 


.000 


o - 




. 095 


.048 


- 

o • 




. 048 


.048 


A - 
*k • 


- ft c 

• ^Op 


.429 


.429 


t« - 
D • 


- ft i^ o 

• 04o 


. 000 


.000 


A - 


• Zoo 


. 000 


.000 


/ • 


- ft ft c 

• 09o 


. 000 


.000 


ft - 


- O O £ 

• Zpp 


. 143 


.190 


Q - 


• /I? 


. 381 


.143 




- in ft 


. 238 


.524 




• Zoo 


.095 


.000 


"19- 


- ft ft ft 

• 000 


. 048 


.000 




- T ftft 


.048 


.048 


"I A - 




. 048 


.048 






. 048 


.048 


i ft 


- T ftft 
• ±70 


.048 


.000 


"1 "7 - 


- T ftft 


. 000 


.048 


i A 


- T ftft 


. 143 


.095 


1 Q 


• ?/P 


. 190 


.048 




• 4Z7 


. 190 


.190 


^± • 


• ZOO 


.048 


.095 


oo - 


- ft ^ Q 

• Q4p 


. 000 


.000 


rtA _ 


- ftAO 


.000 


.000 


- 


- ft ^ Q 

• Q4p 


.000 


.000 


^3 • 


• 4 /O 


.238 


.429 


26. 


• U 7 ^ 


. U4o 


. 000 


27. 


.524 


.381 


.190 


28. 


• 238 


.143 


. 190 


29. 


.286 


.333 


.381 


30. 


• 381 


.095 


.048 


31. 


.381 


.286 


.381 


32. 


.095 


.048 


.095 


33. 


.190 


.048 


.048 


34. 


.190 


.048 


. 095 


35. 


.190 


.048 


.095 


36. 


cl43 


.000 


.048 


37. 


.286 


.048 


.143 


38. 


.286 


.048 


.095 


39. 


.429 


.190 


.286 


40. 


.667 


.571 


.810 
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TaBie 7 

ITEM DIFFIGUEaT? — GROUP THREE (n=29 ) 
ITEM PRETEST POSTTEST ElETENTION 



1. 


.000 


-. 000 


nnn 


2. 


.345 


i034 




3; 


.724 


. 103 




4. 


.793 


.310 


R1 7 


5. 


.172 


iOOO 


. 034 


6. 


.172 


. 000 




7. 


.000 


. 000 




8; 


.414 


i 000 


• X VJ ^ 


9. 


.759 


.517 


• *± X *± 


10. 


.862 


. 172 




11. 


.448 


.000 


• X o 


12. 


.207 


. 000 


034 


13. 


.138 


iOOO 


. 034 


14. 


.138 


.000 


. 034 


15. 


.552 


.345 


- 907 


16. 


.276 


. 000 


. 034 


17. 


.241 


iOOO 


. 034 


18. 


.276 


.000 


. 060 


19. 


.310 


.172 


. ?41 

• ATS X 


20. 


.793 


.069 


. 276 


21. 


.207 


.103 


. 069 

» yj \j ^ 


22. 


.000 


. 000 


. 034 


23. 


.103 


. 000 


. 034 


24. 


.034 


. 000 


. 034 


25. 


.517 


.310 


. 517 

• w X / 


26. 


.034 


.000 


.034 


27. 


.379 


.310 


.207 


28. 


.138 


.000 


.103 


29. 


.414 


.069 


.103 


30. 


.276 


.034 


.069 


31. 


.759 


.138 


.345 


32. 


.310 


.207 


.310 


33. 


.379 


.138 


.069 


34. 


.207 


i 000 


.034 


35. 


.207 


. 000 


.034 


36. 


.034 


. 000 


.034 


37. 


.241 


.069 


.138 


38. 


.241 


.069 


.138 


39. 


.379 


.172 


.310 


40. 


.838 


.724 


;793 
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Modifications to the SEA instrument ihcluaed changes in 
format, wording, and number of items iii the instrument. 
However, the concept strands that were initially targeted 
for study remained the same. The items were clustered into 
eight categories. These divisions focused on: 1) plant and 
animal characteristics (items 1-4); 2) plant and animal 
identification {items 5-8); 3) plant and animal habitats 
(items 9-11 j; 4) food chains (items 12-19); 5) food webs 
(items 20-30); 6) energy transfer (items 31-32); 7) energy 
pyramids (items 33-38); and 8) nutrient cycles (items 
39-40). Tables 8 through 10 indicate the difficulty levels 
of items within each cluster area. The items are recorded 
according to their intended level of difficulty which was 
based on the nature of the item; that is, items that were 
familiar or concrete were projected to be less difficult 
than the items that were unfamiliar and abstract^ which 
would reflect a higher level of difficulty. h hierafchial 
pattern was incorporated into each of the concept clusters. 
Difficulty is recorded progressively from left to right in 
the tables. Most items show a pattern of decreasing diffi- 
culty from the pretest to the posttest results as well as 
in the retention readings, thus indicating that the con- 
cepts addressed in these items were learned and retained. 
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Table 8 

HIERARCHIES AND BIFFieUfcf lES - GROUP ONE ln=29) 
(Arranged from Familiar/ebhcrete to Unfamiliar /Abstract ) 



CLUSTER ONE - PLANT AND ANIMAL CHAEIACTERISTICS 





#1 


#2 


#3 


#4 


Pretest 


.00 


.45 


.69 


.72 


Postteist 


.03 


.10 


.24 


.57 


Retention 


.00 


.06 


.00 


.34 



CLUSTER TWO - PLANT AND ANIMAL IDENTIFICATION 



#8 #6 #7 #5 

Pretest .07 .17 .10 .28 

Posttest .ig .06 .07 .07 

Retention .10 .03 .03 .00 



CLUSTER THREE - PLANT AND ANIMAL HABITATS 



#11 no #9 

Pretest .55 .86 .69 

Posttest .10 .62 .41 

Retention .24 .20 .55 



CLUSTER FOUR - FOOD CHAINS 





#12 


#13 


#14 


#16 


#15 


#17 


#18 


#19 


Pretest 


.14 


.31 


.31 


.24 


.24 


.31 


,2A 


;36 


Posttest 


.03 


.07 


.00 


.07 


.10 


;07 


-.14 


.45 


Retention 


.00 


.07 


.03 


.24 


.03 


.28 


;4l 


.31 



SB 



-j^j^ 4 

CLUSTER FIVE - FOOD WEBS 



#22 #23 #24 #26 #21 #28 #30 #29 #27 #25 #20 

Pretest .07 .03 .03 .21 .38 .38 .48 .62 .35 .48 .S"^ 

Posttest .00 .00 .00 .03 .17 .07 .10 .28 .35 .52 .45 

Retention .00 .00 .03 .24 .07 .24 .17 .48 .31 .57 .31 



CLUSTER Six - ENERGY TRANSFER (FOOD) 





#32 


#31 


Pretest 


.24 


.55 


Posttest 


.17 


.35 


Retention 


.24 


.57 



CLUSTER SEVEN - ENERGY PYRAMIDS 



#36 #34 #35 #37 #38 #33 

Pretest .07 .17 .17 .52 .48 .55 

Posttest .03 .10 .03 .17 .24 .24 

Retention .80 ^07 .03 .31 .31 .14 



CLUSTER EIGHT - NUTRIENT CYCLES (CARBON) 



#39 #40 

Pretest .41 .62 

Posttest .31 .57 

Retehtlbh .45 .79 
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Table 9 

X TEM HIERARCHIES AND BIPFIgUSTlES - GROUP TWO (n=2i4 
(Arranged from Famlliar/eohcrete to Unfaini liar/Abstract ) 



CLUSTER ONE - PLANT AND ANIMAL CHARACTERISTICS 





#1 


#2 


#3 


#4 


Pretest 


.00 


.24 


.62 


.91 


Postteist 


.00 


.09 


.05 


.43 


Retention 


.00 


.05 


.05 


.43 




CLUSTER TWO 


- PLANT 


AND ANIMAL iSENTIFICATION 




#8 


#6 


#7 


#5 


Pretest 


.27 


.24 


.09 


.05 


Posttest 


.14 


.00 


.00 


.00 


Retention 


.19 


.00 


.00 


.00 



CLUSTER THREE - PLANT AND ANIMAL HABITATS 



#11 no #9 

Pretest .28 .62 .71 

Posttest .iO .24 .38 

Retention .00 .52 14 



CLUSTER FOUR - FOOD CHAINS 





#12 


#13 


#14 


#lf/ 


^fl5 # ' 7 #18 


#19 


Pretest 


.00 


.19 


.14 


. 3 '? 


.15 


48 


Posttest 


.05 


.05 


.05 


. C'E 


.35 .14 


19 


Retention 


.00 


.05 


.05 


.00 


10 
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CLUSTER FIVE - 


FOOD WEBS 










#22 


#23 #24 #26 #21 #28 #30 


#29 


#27 


#25 


#20 


Pretest .05 
Posttest . 00 
Retehtibh .00 


.05 .05 .10 .27 .24 .38 
.00 .00 .05 .05 .14 .10 
.00 .00 .00 .10 .19 .05 


.27 
.33 
.38 


.52 
.38 
.19 


.48 
.24 
.43 


.43 
.19 
.19 




CLUSTER SIX - ENERGY TRANSFER (FOOD) 


#32 


#31 










Pretest . 10 
Posttest i05 
Retention .10 


.38 
.27 
.38 












CLUSTER SEVEN - 


ENERGY PYRAMIDS 










#36 


#34 #35 #37 #38 #33 











PretesA- .14 .19 .19 .27 .27 .19 
Pbsttest .00 .05 .05 .05 .05 .05 
Retention .05 .10 .10 .14 .14 .05 



CLUSTER EIGHT - NUTRIENT CYCLES (CARBON) 



#39 #40 

Pretest ,43 .68 

Postteist .19 .57 

Retention i27 .81 
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Table ID 

ITElt HIEFtARCHIES AND DIFFicULTIES - 6R0UP THREE (n^291 
{Arranged from Famlllar/Cbncirete to Unfamiliar/Abstract) 



CLUSTER ONE - 


PLANT 


AND ANIMAL 


CHARAeTERISTies 




#1 


#2 


#3 


#4 




Pretest 


.00 


.35 


.72 


. 79 




Pcsttest 


.00 


.03 


.10 


.31 




Re':ention 


.00 


.03 


.03 


.52 






etUSTER TWO - PLANT 


AND ANIMAL 


IDENTIFIGATION 




#8 


#6 


#7 


#5 




Pretest 


.41 


.17 


.00 


.17 




Posttest 


.00 


.00 


.00 


.00 




Retention 


.10 


.03 


.03 


.03 
















CLUSTER THREE - 


- PLANT AND 


ANIMAL HABITATS 




#11 


#10 


#9 






Pretest 


.45 


.86 


.76 






Posttest 


.00 


.17 


.52 






Retention 


.10 


.35 


.41 







CLUSTER FOUR - FOOD CHAINS 





#12 


#13 


#14 


#16 


#15 


#17 


#18 


#19 


Pretest 


.21 


.14 


.14 


.28 


.55 


.24 


.28 


.31 


Posttest 


.00 


.00 


.00 


.00 


.35 


.09 


iO0 


.17 


Retention 


.03 


.03 


03 


.03 


.21 


.03 


.07 


.24 
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CLUSTER FIVE - FeOD WEBS 



#22 #23 #24 "26 #21 #28 #30 #29 #27 #25 #20 

Pretest .00 .10 .03 .03 .21 .14 .28 .41 .38 .52 .79 

Posttest .00 .00 .00 .00 .10 .00 .03 .07 .31 .31 .07 

Retention ^03 .03 .03 .03 .07 .10 .07 .10 .21 .52 .28 



CLUSTER SIX - ENERGY TRANSFER (FOOD) 





#32 


#31 


Pretest 


.31 


.76 


Posttest 


.21 


.14 


Reteritibh 


.31 


.34 



CLUSTER SEVEN - ENERGY PYRAMIDS 



#36 #34 #35 #37 #38 #33 

Pretest .03 .21 .21 .24 .24 .38 

Posttest .00 .00 .00 .07 .07 .14 

Reteritidh .03 ^03 .03 .14 .14 .07 



CLUSTER EIGHT - 


NUTRIENT CYCLES (CARBON) 


#39 


#40 


pretest .38 


.84 


Posttest .17 


.72 


Reteritidh . 31 


.79 
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Student Background an d Attitudes 

The student background arid attitude form was designed to 
obtain information on students': 1) science academic stand- 
ing; 2) sex; 3) grade level; 4 5 science course background; 
5) science interests; 6) scierice extracurricular involve- 
ments; 7) perception of learriirigs; 8) learning style pref- 
erence; and 9) travel arid butdbbr experience. ft total of 
50 possible responses were coded for the variables exam- 
ined. Students were to provide drily one response for 27 of 
the items, whereas more thari brie choice was possible for 21 
items. Subtotals were also tallied for four categories of 
items (number of science courses taken, total countries 
visited, expressed interest in science-related events, and 
actual participation in scierice-related events). 

Instructional^ Emphasis Percept ibri 

Perceptions of the emphasis giveri to each major concept 
area was reported by both teachers and students. Partici- 
pants indicated the emphasis giveri tb each topic at pretrip 
sessions, during the trip, arid at the posttrlp sessions. 

BftTft CbL LECTlbN PROCED URES 

Data collection procedures are discussed in three gener- 
al categories I student concept understandings; student 
background and attitude irirormation; and instructional 
emphasis perceptions. 
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Stttdent ebncept Understandi figjs 

The pretest for the Student Ecblbgy Assessment (SEA) 
Form 4 was administered to the students during one of each 
group's pretrip sessions. The SEA was re-administered 
directly ±h the field setting on the last evening of the 
seven-day excursion. The third testing occurred four weeks 
after the trip at each group's final posttrip meeting; 

Student Backaround^^ nd Attitu de Form 

The students responded to the backgrbi^hd and attitude 
inventory during one of the pretrip sessions. It was 
administered independently of the SEA instrument. All 
forms were coded to insure anonymity. 

Ihstructibhai Emphasis Perseptibn 

Teachers indicated the coverage delivered for each tar- 
geted concept area and also recorded the nature of the cov- 
erage fbr each topic (i.e. activity > film, report, etc.). 
This occurred for the pretrip, trip, and posttrip sessions. 
Information was also requested on the time and emphasis 
devoted to administrative, procedural > and :^nstructi6hal 
tasks. The teachers were asked *^o specify the targeted 
concept areas that received most attention and also to 
indicate cjther science- related topics that were a part of 
the instructional program during the sessions* Students 
reported their perceptions of the emphasis given to each 
targeted ccahcept area oh a similar form. 

SB 
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STATISTIGAEi ANftfcYSiS 

Statistical analysis procedures were cbriductea at the 
cbmputihg facilities of The Ohio State University and 
entailed use of programs from two statistical packages. An 
item analysis program, itemA Statpack U982)^ which orgi- 
hated at The Ohio State Universit'/, was employed in the 
development of the Student Ecology Assessment (SEA) instru- 
ment and was also used in the analysis of pretest, post- 
test > and retehtibh responses. Dat^? obtaiaed from the SEA, 
the student background/attitude fork's, and the instruction- 
al emphasis forms were subjected to selected programs ebn- 
taihed within the Statistical Packagj for the Social Sci- 
ences {SPSSx)i These includedi frequency distributions; 
correlational analyses? and multiple regression analyses. 
Additional cbmputatlbhs were also performed and ihcludeds 
adjusted gain scbfes; t test calculatibns; and percentages 
of possible gain. 

Student respbhses on the SEA instrument and the 
background/attitude form were coded separately for statiis- 
tical analysis* Initially, frequencies were obtained fbr 
the backgrbvahd/attitude ihstrtiment and then were entered 
fbr cbrrelatibhal analysis and regression analysis with the 
students' respbhses from tho SEA instrument. Frequencies 
were alsb analyzed fbr student's responses tb the SEA 
instrument and correlations were examined both within each 
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group and also between each of the tested groups. Compari- 
sons of pretest to pdsttest results through t test analysis 
showed significant gains for each group (p <,ddlj. 

Overall, students i^videhced significant gains in scores 
on the SEA instrument from pre to posttest responses. 
Results on the retention l;est also indicated that the con- 
cepts addressed in the instrument were retained by the stu- 
dents • 

Student subscores for each of the eight major concept 
strands from the post and retention tests were then stan- 
dardized into adjusted gain scores for further analysis. 
The adjusted gain scores were also entered into regression 
analyses. Teacher and student ratings bf the instructional 
emphasis given to each bf the eight major concept areas 
were also included in correlational and regression analy- 
ses. 

Regressions conducted on each group ihciudedi 1) each 
pretest subscore and total score etgaihst background vari- 
ables; 2) each posttest subscore total sc^-re against pre- 
test subscores and background variables; 3j each posttest 
subscore and total score against background variables; 4) 
each post adjusted subscore and total score against pretest 
subscores and background variables; 5) each post adjusted 
subscore and total score against pretest subscores, back- 
ground variables, and emphasis ratings; and 6) retention 
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adjusted gain scores against pretest subsdbres^ background 
variables, post adjusted gain scores, and emphasis ratings; 
Results of the statistical analysis are presented in Chap- 
ter 4. 
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CHAPTER IV 
RESULTS 

There are five sectldns in this chapter. The first sec- 
tion presents frequencies of the variables addressed in 
this study for the purpose of showing the samples' charac- 
teristics. The second section reviews cbrrelatibh find- 
ings. The third presents results of ehe multiple regres- 
sion analyses. The fourth section reports percentages of 
gain and emphasis ratings. The fifth section includes a 
review related to the tests of the stated hypotheses. Ref- 
erences are also made to the tables in the appendices. 

BESCRIPTIVE STATISTICS 

The student background and attitude form was designed to 
c' •,'*,ih information on selected characteristics of the par- 
ticipating students. Means ahd/br perdehtages related to 
items in the background/attitude form are provided in 
Tables 11 through 17. 
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Stud e nt Ch aracteristics 

Comparisons of the distributibh of students' grade lev- 
els, sex, and mean prior science grade scores indicate the 
homogeneity of the sex ratio and science achievement means 
of the three groups. However, differences existed in the 
grade levels of the participating groups, with group three 
having all studencrs from the l2th grade. Characteristics 
of the participating groups are found in the summaries of 
Tables 11 through 13. 



Table li 

6RADE LEVEL OF S TUDE NTS IN THE PARTICIPATING GROUPS 

GROUP 10th 11th 12th TOTAL 

n %n %n %n % 

1- ^ 24% Id 35% 12 41% 29 ~ — lOoT 

2- 8 38% 7 33% 6 29% 21 100% 
3* 0 00% 0 80% 29 100% 29 100% 



Table 12 





TRIBUTION 


OF THE SEX OF 


THE PARTICIPATING^SROUPS 




GROUP 


FEMALES 




MALES 




NUMBER; 


PERCENTAGE 


NUMBER 


PERCENTAGE 


1; 
2. 
3. 


18 

i3 


62% 
43% 
45% 


11 

ii 

16 


38% 
52% 
55% 
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Table 13 

SeiENel ACHIEVEMENT MEANS A ND STANDARD BEVIftf IONS OFl^H E 

PAR TICIPA TING GROUPS 

GROUP n CURRENT COURSE STAND DEV. CUMUtATiVE STAND DEV" 
MEAN GRADE MEAN GRADE 

I' 29 3.03 .958 3.04 

2* 21 3.42 .692 3.00 

3' 29 2.96 .566 2.96 

(A = 4.0; B = 3.0; "C = 2.0; D = 1.0) 

Student Attitudes 

Students' attitudes toward science and science learning 
as expressed in selected items cri the student ba kground/ 
attitude form are reported by percentages in Tables 14 
through 16. 

Table 14 indicates that nearly all students of the par- 
ticipating grSups were highly positive in their perceptions 
of the amount of learning that was achieved in their sci- 
ence classes and were affirmative in responding that they 
generally enjoyed their science classes. Their desire to 
take additional science classes reflected a lower degree of 
agreement but was still positive. 



. 706 
.973 
.576 
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Table 14 

PERCENTA GE^F STUDENTS HOEiBINS PGSiTIVE ATTITUDES TOW ARD 
SCIENCE CLASSES FOR THREE ITEMS ~ 

GROUP 7i ITEM 1 ITEM 2 ITEM 3~^~ 

T' 29 90% 83% 97% ~~ 

2i 21 100% 76% 100% 

3. 29 100% 65% 100% 



1. - Positive percept ibri of the amount learned in science 

2. = Desire to take more science classes 

3. = Enjoyment of science classess 

When the participating students were asked to indicate 
the modes of learning that thoy preferred in their science 
classes, the learning strategies that necessitate direct 
involvement and active participation were rated more highly 
than those that implied a passive means of learning. 
Therefore lectures and reading received the lowest ratings^ 
whereas outdoor activities, group Work, and laboratory 
exercises were selected by the highest percentage of stu- 
dents. Similarities again are common in these self select- 
ed groups. Table 15 reports these percentages. 

Table 16 reports student responses to items which 
focused on science-related ectivities. Students were asked 
to specify both the science-related acitivities that they 
like to do as well as those that they had already done. 
Generally, it is seen that the participating groups actual- 
ly participated in more activities than they stated that 
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Table 15 

£EftRNlNG ST-L E PREFERENCE ^ QF THE PARTI^ClPAf INS QRQUPS 



STYfcE GROUP ONE GROUP TWO GROUP THREE 

n=29 h=21 n=29 

n % ri % n % 



1. _f 24% ~3 14% T" 

2* 23 79% 19 90% 23 

3* 22 76% 18 85% 26 

4* 27 93% 18 86% 28 

5* 4 14% 5 24% S 



1 i = tectures 

2i = taboratory Exercises 

3i = Group Work 

ii = Outdoor Activities 

5i = Reading 



they had a preference for doing. This is readily apparent 
with the high percentage of students who had cbmpieted sci- 
ence fair projects in comparison With the low ratings thai 
they gave for wanting to do them. Overall, the participat- 
ing groups indicated that they both hiked and like to hike 
and have watched and prefer to watch science-- ilated tele- 
vision programs i 
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Table 16 

PERCENTAGES OF PREFERENeE AND INVQLVEf 
ACTIVITIES OF THE PARTleiPjiTmf 



ACTIVITY 



GROUP 




GROUP TWO 


GROUP 


mr ^^^^ 

THREE 








n=21 




29 


h 


% 


n 


% 


aI 




1 


3% 


4 


19% 


2 


7% 




55% 


19 


90% 


20 


69% 


2 


^ 7% 




10% 


3 


10% 


5 


17% 


8 


38% 


10 


34% 


7 


24% 


11 


52% 


24 


83% 


13 


45% 


6 


29% 


7 


24% 


23 


79% 


19 


90% 


26 


90% 


2S 


90% 


19 


90% 


27 


93% 


_1 


3% 


3 


14% 


5 


17% 


2D 


69% 


14 


66% 


24 


83% 


21 


72% 


18 


86% 


29 


100% 


10 


34% 


8 


38% 


13 


45% 



1, 

2, 
3, 
4, 
5, 
6, 
7, 
8, 
9, 
10. 
11. 
12. 



1, 
2. 
3 
4. 
5, 
6, 
7, 
8, 
9, 
10. 
11. 
12. 



Like to do science fadr projects 

Like to hike in the outdoors 

Like to belong to science clubs 

Like to read sciehee magazines 

Like to watch science television programs 

Liki& to participate in ehvif omental projects 

Parcicipated in science fairs 

Hiked in the outdoors 

Have been a member of a science club 

Read science magassihes 

Watched science television programs 

Been involved in ehvirbnmehtal projects 



Trav e l ^md Outdoor Experience 

In order to assess the participatiiig groups' exposure to 
outdoor experishces and to travel, several items on the 
student backgrouhd/attitude form were directed to obtaining 
inforfflatidn dh these aspects. Generally, the participating 
students' attitude toward travel was highly favorable { 90% 
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liked to travel) and the students were very well traveledi 
Table 17 summarizes and reports the findings in percentages 
cbhcerhing selected information on the participating stu- 
dents background for travel. 



Table 17 



TEtAVEL mp euTBeeR EXPEP 

Pft^leiPATj 



5ICATED BY THE 



EXPERIENCE 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10, 

11. 

12. 

13. 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

id 

11. 
12. 
13. 



GRQUP QNE 

n=29 
h % 



GROUP TWO 

n=21 
n % 



28 
28 
13 
27 
18 
9 
10 
Q 
T 
0 
2 
0 
4 



97% 
97% 
45% 
86% 
52% 
31% 
34% 
0% 
24% 
0% 
7% 
0% 
14% 



20 
20 
15 
20 
12 
5 
2 

d 

4 

d 
1 
d 
d 



95% 
95% 
71% 
95% 
57% 
24% 
10% 
0% 
20% 
0% 
5% 
0% 
0% 



GROUP THREE 

n=29 
n % 



29 
29 
22 
28 
19 
2 
5 
2 
16 
1 
5 
Q 
6 



100% 
100% 
76% 
97% 
66% 
24% 
17% 
7% 
55% 
3% 
17% 
0% 
21% 



= Took trips that were more than 3 days long (in a year) 

= Traveled a distance greater than 50 miles (in a year) 

= Camped overnight (at least once a year) 

= Would like to travel to new and different places 

= Traveled to Canada 

= Traveled to Mexico 

= Traveled to the Caribbean 

= Traveled to Asia 

= Traveled to Europe 

= Traveled to Africa 

= Traveled to South America 

= Traveled to Australia 

Traveled to Hawaii or Alaska 
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eORREL&TXQNS 

Since the significant correlatibhs between variables 
appear in the regression results and are reported there > 
separate tables do not appear in the text or appendix. 

REGEIESSIONS 

The variables were entered and considered in the analy- 
iii which consisted initially of generation of Pearson 
product- moment correlation coefficient matrices for each 
group's scores. ah measured variables were included in 
each matrix. Those that had a pattern of significance (p 
<.05) were identified. These variables were entered Intcj 
stepwise regression analyses on the subscores and total 
scores t Student Ecology Assessment (SEA). Regression 

analyses conducted on each of the three groups separately 
included s 1) each pretest subscdre and total score against 
background variables; 2) each posttesw subscore and total 
score against background variables; 3) each posttest subs- 
core and total score against pretest scores and background 
variables; 4) each post adjusted subscore and total score 
against pretest subscores and background variables; 5) each 
post adjusted subscore and total score against pretest 
subscores, background variables> and emphasis ratings; and 
6) retention adjusted gain scores against pretest subs- 
cores, background variables, post adjusted gain scores, and 
emphasis ratings. 
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Because of the differences among the three participating 
groups, the regression analyses were performed separately 
for each group and are reported in this fashion. Since 
distinct concept strands were examined in the Student Ecol- 
ogy Assessment (SEft), they also were analyzed separately. 
Results are specified for each subscbre which measured the 
concept strands. The total score is also reported. The 
sequence of reporting the regression results is as follows j 
1} group one; 2j group two; and 3) group thtsa. Results 
within these groups are presented in the following manner! 
1) pretest by background variables; 2) pbsttest by back- 
ground and pretest scores; 3) adjusted gain by background, 
pretest, and pbsttest scores; and 4} adjusted retention 
gain by background, pretest, posttest, and ad.' :sted post- 
test gain scores. 

The major predictors that emerged in each regression at 
{p <.05) are specified in the tables. In some cases, the 
variance accounted for by these variables may block the 
emergence of the other potential predictors. Therefore the 
tables represent only the most significant of the possible 
predictors. Predictors that emerged from free regressions 
(p >.05) are provided in Appendix G. In cases where ho 
predictor emerged, tables are not included for that subs- 
cbre. Cbmplete lists of variable names are prbvided in 
Appendices E and F. 
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Group O ae 

Pretest Scores against Badfeground Variables 

Subsoo^re 1 - Plant aha ftnimai Gharacteristics x 
Since no predictor emerged, a table Is not included. 
Subscore 2 - Plant and Animal Idehtif ication i 
In this analysis two predictors were Identified. The 
students' indication of watching science television prd- 
grams accounted for 15 percent of the variance and travel 
experience to Cahada> accounted for an additional 14 per- 
cent, explaining a total of 29 percent of the variance* 
See Table 18. 
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Table 18 

ElEGRESSICJ N^^ACKGROUND VflRIABfcES ON PRETEST SUB«CORE 2 

FOR GROUP ONE {h=29> " 



REGRESSION 

RESIDUAL 

F = 5i21319 



VARIABLE 



WV 
C 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUAEIE 
STANDARD ERROR 



.53501 
.28623 
i 23133 
.71893 



.ANALYSIS OF VARIANGS 



DF 
2 
26 



SUM OF SQUARES 
5.38905 

13.43854 

SIGNIF F = .0125 



MEAN SQUARE 
2.59453 
;51687 



::VARIABLES TN THE 
B . B 



. 70008 
.61464 



.29870 
.27154 



BETA 

.38833 
.?7013 



2i344 
2.232 



— SUMMARY TABLE_ 

STEP VARIABLE MULTR RSQ ADJRSQ 



i 

2 



F(EQNj SIGF RSQCH 



WV .3863 .1492 .1177 4.736 
C .5350 .2862 .2313 5.213 



.038 
.012 



il492 
il370 



WV Watched science television programs (actually done) 
e Travel out of the United States (eahada) 



Subs core 3 - Plant and Animal Habitats t 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjust?.. it for distributicjh and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 100 in Appendix G; 
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SQbscore 4 Food Chains 8 

The predictor variable identified In t 3 analysis was 

the indication of the students' positive perception that 

they did iearh in their science classes. The variance 

accounted by this variable was 19 percent. Refer to Table 
19. 



Table 19 



.-tEGf^SSIQN OF BftCKGRC 



FOR GROUP ONE f n=29i 



ON PRETEST 



REGRESSION 
RESiDUAL 
F = ^ 41379 



VARIABLE 
Q 



MULTIPLE R .43418 

R SQUARE .18851 

AbJUSTEt) R SQUAEIE .14580 

STANDARD EFLROR 1.62882 

^ANALY-IS OF VARIANCE 



DF 
1 
19 



SUM OF SQUARES 
11.71006 
50.40816 

SIGNIF - = .0492 



MEAN SQUARE 
11. 71606 
2.65306 



.VARIABLES IN THE EQUATION 

B SE B BETA 



1.14285 



.54398 



.43418 



T 

2.101 



_SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 



Q .4342 .1885 



.1458 



4.414 .049 .1885 



Perception of Learning in Science 



Subscbre 5 - Food Webs 8 
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Two variables were identified in this analysis j the stu- 
dents* indication of exp<5ri«?nce in hiking outdoors^ which 
accounted for 21 percent of the variance, and the students' 
expression of liking to view science-related televisicjh 
programs, which accounted for an additional 19 percent, 
explained a total of 40 percent of the variance. Table 20 
reports the results. 



Table 20 

R EGRESSION OF BACKGROUND VARIAB£,ES QN PFLETEST SUBSCOEIE 5 

FOR GROUP ONE ixt=29) 



MULTIPLE R .63431 

R SQUARE .40223 

ADJUSTED R SQUARE .35624 

STANDARD ERROR 1.52567 



.ANALYSIS OP VARlANeE 



DF SUM OF SQUARES J4EAN SQUARE 

ElEGRESSION 2 40.72196 20.36098 

RESIDUAL 26 60.51942 2.32767 
F = 8.74737 SIGNIF F = .0012 

.VARIABLES IN THE EQUATiON 



VARIABLE B SE B BETA t" 

HO 3. 00485 .93276 .48977 3.221 

1.92233 .65383 .44026 2.896 

SUM6!ARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 HO .4576 .2094 .1801 7.153 .013 .2094 

2 TV .5342 .4022 .3552 8.747 .001 .1928 



HO Hiked outdoors 

TV Like to watch science television prbgramg 
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Subscbce 6 - Eheroy Transfer (Foodj i 

Two variables were identified in this analysis: the stu- 
dents' desire to take more science classes, which accounted 
for 18 percent of the variance, jsnd the desire of students 
to read science books and magazines, which accounted for an 
additional 14 percent, explained a total of 32 percent ::f 
the variance. Refer to Table 21; 



Table 21 

REGRESSIO N OF BACKGROUND VftRIftBLES ON PRETFST SIJBSCnR F! 5 

F OR GROUP ONE Oja^HT 



HULTIPtE R .56015 

R SQUARE .32280 

ADJUSTED R SQUAFLE .27071 

STANDARD ERROR .67147 



SUM OF SQUARES 
5i58775 
11.72660 
SIGNIF F = .0063 



MEAN SQUARE 
2.79387 
.45087 



.VARIABLES IN THE EQUATION 
B SE B BETA 



DF 

tlEGElESSlON 2 
RESIDUAL 26 
F = 6.1<:664 



VARIABLE 

MM .38768 
RM .78484 



ANALYSIS OF VARIANCE 



.13528 
.33230 



.46558 2.865 
.33372 2.362 



" — - ^sujssary table ^ 

step variable multr rsq adjrsq f(eqn) sigf rsqgh 

1 m .4213 .1775 .1470 5.827 .023 .1775 

2 RM .5682 .3228 .2707 6.197 .006 .1453 



MM Would like to take additional .:cience classes 
RM Read science magazines or books 
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Stibgc6r& 7 - Energy Py ramids » 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 101 in Appendix G. 

Subscbre 8 Nutrient Cy cles i 

Two variables were identified in this analysis: the 
indication that the students traveled a distance of 50 
miles of more each year, which accounted for a variance of 
15 percent, and the cumulative score of science-related 
activities performed, which accbuhted for an additional 13 
percent, explained a uotal of 28 percent of the variance. 
The results hre presented in Table 22. 
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Table 22 



EIEGRESSION OF BfteKQRQl 



>N PRETEST SUBSeORE 8 



FBR GROUP ONE (n ^9} 



REGRESSION 
RESIDUAE : 
F = 5.16134 



VARIABLE 

TM 
GTG 



MUfcfiPEE R 
R SQUARE 

ADJUSTED R SQUARE 
STAtvDARb EEIROR 



.53310 
.28419 
.22913 
.52470 



.ANALYSIS OF VARIANCE 



DF 
2 
26 



SUM CF SQUARES 
2.84194 
7.15806 

SIGNIF F = .0130 



MEAN SQUARE 
1.42097 
.27531 



.VARIABLES IN THE EQUATION 

B 



.31891 
.20789 



SE B 

.12873 
.09409 



BETA 

.41200 
.36745 



2.477 
2.209 



- ^ SUMMARY TABLE- 
STEP VARIABLE MULTR RSQ ADJRSQ 



1 
2 



TM 
GTH 



.3870 



1.498 
^842 



.1183 
.2291 



4.757 
5.161 



F{EQN) SIGF RSQeH 



.038 
.013 



.1498 
.1344 



TM Traveled a alstance of more than 50 miles (in a year) 
GTG Total of science-related activities performed 



Total Score of the Pretest ; 

The predictor variable identified in this analysis was 
the students' preference for reading as a mode of learning 
science. The variance accounted by this variable was 23 
percent. Table 23 fepbrtrs the findings. 
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Table 23 



ElEGRESSI ON OF BACKGR OUND VARIABLES OBI PRETEST TOf AL .SCORE 

FOR GROUP ORE {n=29} 



ElEGRESSION 
RFSIDUA', 
F - b. 33899 



VARIABLE 
Y 



MULTIPLE R .47829 

R SQUARE .22876 

ADJUSTED R SQUARE ,18591 

STANDARD ERROR 3.94562 

A NALYSIS OF VARIANCE 



DF SUM OF SQUARES 

1 83.11704 

18 280.22286^ 

SIGNIF F = .0329 

^^^VARIABLES IN THE EQUATION 
B 



MEAN SQUARE 
83.11704 
15. 5*^794 



5.96000 



SE B 
2.57938 



BETA 
.47828 



T 

2.311 



- SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ Fit. cilGF RSQCH 

1 Y .4783 .2288 .1859 5.339 .033 .2288 

Y Reading a<^ a preferred way to learn science 

Posttest Scores against Backgrbuhd and Pretest Scores 
Subscbre l^^^^O ant and i ^ . nimal Characteristics s 
The predictor variable identified in this analysis was 
the indication that students frequently watch science tele- 
vision programs. The var.:.ance accbUntad by this variable 
was 30 percent. Refer to Table 24. 
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ElEGRESSION GF BfteKGROUNb ^ 0 15 TSST- SCORES, 6is; POSTTESf 

suBseeRE 1 FOR <mo^ m o m^^^g ) 



froLTlPLE R .54410 

R SQUARE .29605 

fteJUSTED R SQUARE .2502? 

STANDARS ERROR .78234 



DF 

REGRESSION I 

RESIDUAL 15 
F = 6.72876 



.ANAtYSiS OF VARIANCL 



.54410 2.594 



SUM OF SQUARES MEAN SQUARE 

4;12787 4.12787 

9;18548 .61347 
SIGNiF F = .0196 

.VARIABLES IN THE EQUATION^ 



VARIABLE 3 SE B BETA" 

WV 1.0833^ .41763 



SUfi^ARY TABLE 

STEP VARIABLE MUETR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 WV .5441 .2960 .2520 6.729 .020 .2960 



WV Watched science television programs 



Subscbre 2 - Plant and Animal Identif icatlon t 
The variables in this analysis that had high simple cor- 
relations did hot emerge in the regression at the .05 level 
because of the adjustment fbr distribution and missing 
data. Free regressions were conducted with these variebles 
and the results are reported in Teble 102 in Appendix G. 
SubsGore 3 - Plant and Animal Habitatat 
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In th±s analysis two predictors were identified. The 
students' current science grade accounted for 33 percent of 
the variance and travel experience to Europe accounted for 
ah additional 17 percent, explaining a total of 50 percent 
of the variance* Table 25 reports the results of the anal- 
ysis. 



Table 25 

REGRESSI GK QF BACKGRdUNd ft KP PRETEST SC ORES 01^ POSTTES T 
SUBSedRE 3 FOB^ GROUP ONE (h=29? 



MULTIPLE R .70829 

R SQUARE .50168 

ftBJUSTEB R SQUARE .4352* 

STANDAiffi EFtROR .41865 

^ANALYSIS OF VARIANCE 



SU^i OF SQUARES MEAN SQUARE 

REGRESSION 2 2.64680 1.32340 

RESIDUAL 15 2.G2906 .17527 

F = 7.55050 SIGNIF F .0054 



.VARIABLES CN THE EQUfTIOI^ 



VARIABLE B SE B BETA T" 

.33944 .05973 .58395 3.203 

E .52790 .23320 ,41258 :>.254 



SUMMARY TABLE 



STEP VARIABLE MULTR RSQ .DJRSQ FfTQN) SIGF — RSQCH 

1 CG .5757 .3314 .2897 7.932 .012 .3314 

2 E .7083 .5017 .4352 7.551 .005 .1702 



CG current scievjcs grade 

E Travel out cf irhe United States {Europe) 
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Sub score 4 - F ooa^ Chains : 

The predictor variable Identified in this analyslis was 
the students' desire to travel to hew and dif fo;, : .it place. 
The variance accounted for by this variable was v.l; percent. 
The results are presented in Table 26. 
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EIEGEIESSK 



JND AND PRETEST SeORES ON POSTTEST 



SUBS< 



TOR GROUP Om fh=29) 



MULTIPLE R .50000 

R SC3UAEIE .25008 

ADJUSTED R SQUARE .20313 

STANDARD EEIROR 1.26088 



-ANALYSIS OF VARIANCE 



RFfRP^^rnivr °f f^^SS^^ MEAN SQUARE 

REGRESSION 1 8,47905 8.47906 

RESIDUAL 16 25.43719 1.58982 

F = 5.33333 SIGNIF F = .0346 

^VARIABLES Iig THE EQUATION 



VkHIABLE B SE B bITA ~t" 

BP 2.64626 1.14586 .50000 2.309 



SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F{EQN) SIGF RSQCH 
1 DP .5000 .2500 .2031 5.333 .035 .2500 



DP Desire to travel to ne\ and different places 
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Subscore 5 - Food Webs ; 

The predictor variable identified in this &iii-^]yais t-as 
tiie students' travel experience to Mexico (students whc did 
hot have the experience). The variance accounted for by 
this variable was 27 percent. Refer to Tab.le 27. 



Table 27 

REGRESSION OF BAeKGReUND AND PRETES T^CO^S Oil POSTTE ST 
SUBSeORE 5 FO R GROUP ONE { n^29} 



MUfcTiPLE R .52154 

R SQUARE .2'12g0 

ftBJUSTEB R SQUARE .22650 

STANDARD ERROR 1.31887 

__ANAEYSIS OF VARIANCE 



BP SUM OF SQUARES MEAN SQUARE 

REGRESSION 1 10.39831 10.39831 

RESIDUAL 15 27.83075 1.73942 

F = 5.97803 SIGNIF F = .0264 

_VARiABEES IN THE ECJUATION- 



VARIABLE B SE B BETA f" 

M -1.66111 .67939 .52153 -2.445 



- StMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 H .5215 .2720 .2265 5.978 .026 .2720 



^ Travel but of the Tinited States {Kaxicd ) 
Subscore 6 - Energy Transfer 
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In thlis analysis two variables were identified. The 
students' overall grade average accounted for 30 percent of 
the variance and the students' desire to take more science 
courses iccbUnted for ah additional 18 percent, explaining 
a total of 48 percent of the variance. The results of this 
analysis are presented ±h Table 28. 



fable 28 



REGEIESSI0P3 OF BAeKGl^eURB ftNB PRET i^ xl' 

SUBSeOElE 6 FOR GROUP 5NE {n-29) 



^N^^STTEST 



fiTULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.69458 
.48244 
.41343 
.52668 



.ANALYSIS OF VARiANCE 



'••'5SIDUSL 
F = 6.99095 



VARIABLE 

V 
MM 



DF 
2 
15 



B 

.06795 
.30914 



SUM OF SQUARES 
3,87850 
4.16091 
SlGNlF F = .0072 

VARIABLES IN THE EQUATION 
SE B 



MEAN SQUARE 
1.93925 
.27739 



.02121 
.13611 



BETA 

.59859 
.42448 



3.203 
2.271 



smVMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 V .5518 .3044 .2610 7.003 .018 .3044 

2 MM .6946 .4824 .4134 6.991 .007 .1780 



V Cumulative science grade mean 

MM Desire to t/ike additibhai science classes 
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Subs core 7 - En e rg y Pyramids i 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the ;d5 level 
because of the adaustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are r.3ported a 103 in Appendix (3. 

Subscore^ 8 - Nutrie ^' XftlfMi 

The predictor variable identified in this analysis was 
tho preference for lodge facilities while in the outdoors 
(students who did not prefer lodges). The variance 
accounted for by this variable was 24 percent. Refer to 
Table 29 for the results. 
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Table 29 



REGRESSION OF BfteKGEieUND AND PRETEST SCORE S ON PDS TTRST 
SUBSeORE 8 FOR 



REGMISSION 
RESIDUAL 
F = 5.00009 



VARIABLE 
LX 



HyLTlPEE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



,48795 
> 23810 
.19048 
.60570 



.ANALYSIS OF VARIANCE^ 



DP SUM OF SQUAEIES 

1 1; 83441 

16 5;87dd2 

SI6NIF F = .0399 

___VARiABLES IN THE EQUATIO N^ 

B SE B BETA 



MEAN SQUARE 
1.83441 
.36688 



-.64908 



.29025 



-.487953 



T 

-2.236 



SUMfxaRV TABLE 

STEP VARIABLE MULTR RSQ ADJEISQ F(EQN) SIGF RSQCH 

1 LX .4880 .2381 .1905 5.000 .040 .2381 



LX Prefer lodge facilttles while exploring the outdoors 
Total Pbsttest Score : 

The pre<iictor variable identified in this analysis was 
the students' positive perception of their learning in 
their science classes. The variance accounted by this 
variable was 36 percent. Refer to Table 30 for results. 
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Table 30 

REGRESSIC3N OF BA GKQROUND AND POTEST SCOEES ON POSTTEST 

^GORE FOR GROUP ONE {h=29} 



REGEIESSION 
RESIDUAL 
F = 8.91899 



VARIABLE 
Q 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD EEIROR 



.59826 
.35292 
_. 31779 
3.35206 



ANALYSIS OF VARIANCE 



DF 
1 
16 



SUM OF SQUAEIES 
lOQ. 21653 
179.78100 

SIGNIF F = .0087 



MEAN SQUARE 
IDD. 21553 
11.23631 



-VARIABLES IN THE EQUATION 

B SE B BETA 



3.626374 



1.214269 



.59826 



T 

2.986 



SUMMARY TABLE_ 
STEP VARIABLE MULTR RSQ ADJRSQ 



.5983 .3579 



F(EQN) SIGF RSQGH 
.3178 8.919 .009 .3579 



Q Positive perception of learning in science 



Adjusted Gain Scores against Background and Pretest Scores 
Subscore 1 - Plant and An Amal Characteristics : 
In this analysis two variables were identified. The 
pretest subscore 1 (students who scored low oh the pretest 
made the most gain) accounted for 49 percent of the vari- 
ance and the students' indication of watching science tele- 
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vision programs aeebuhted for an additional 14 percent, 
explaining a total of 63 percent of the variance; Table 31 
contains the results of this analysis i 



fable 31 

REGRESSIOH DF BACKQReUNB ANS PREfESf SCORES ON ADJUSTED 
GAIN SUBSCORE 1 FOR GROUP ONE (n=2H 



HULTIPtE R .79477 

R SQUARE .63166 

ADJUSTED R SQUARE .58254 

STANDARD EEIROR .79779 



ANALYSIS OF VARIANeE 



REGRESSION 
RESIDUAL 
F = 12.8614 



DF 
2 
15 



SUM OF SQUARES 
16.37171 
9 i 54701 
SiSNlF F = .6006 



MEAN SQUAEIE 
8.18586 
.63647 



VARIABLE 

Tl 
WV 



.VARIABLES IN THE EQUATION., 

B SE B BETA 



-.94804 
1.03726 



.21497 
.42543 



-.69116 
.3^3210 



4.410 
2.438 



SUJffliARY TABLE -i^- - 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 Tl .6969 .4835 .4535 15.109 .001 .4857 

2 WV .6317 .5317 .5825 12.861 .001 .1460 



Tl Pretest Subscore 1 

WV Watched science televisicjh programs 



Subscore 2 - Plant and Animal identification! 



ERIC 



98 



80 

The predictor variable identified in this ahalysiis was 
the |>retest subscore 2 (students who scored low oh the pre- 
test made the most gains). The variance accounted for 65 
percent of the variance. Refer to Table 32 for the 
results; 



Table 32 



REGRESSION OF BACKGROUND PRETEST RESULTS ON ADJUSTEB 

gROUP ONE {h=29? 



MULTIPLE R 
R SC3UARE _ 
ftDJUSTED R SQUARE 
STANDARD ERROR 



.80846 
.65361 
.63196 
.54027 



REGRESSION 

ElESIDUAL 

F = 30.19034 



ANALYSIS OF VARIANCE 



DF 
1 
16 



SUM OF SQUARES 
8.81243 
4.67033 

SIGNIF F = .0000 



MEAN SQUARE 
8.81243 
.29190 



VARIABLE 
T2 



:;VARIABLES IN THE EQUATION 
B SE B BETA 



-.92307 



.16799 



-.80846 



T 

-5.495 



SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQGH 

1 T2 .8085 .6536 .6320 30.190 .000 .5536 



T2 Pretest subscore 2 
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Subsebre 3 - Piaht and Animal Habitats ; 

Three variables were identified in this analysis. The 
pretest subscore 3 {students who scored low on the pretest 
made the most gains) accounted for 57 percent of the vari- 
ance. Other variables Included: the students' current 
science grade and the students' ninth grade science 
achievement mean {students who had a low achievement mean 
made the most gains). These variables contributed 12 per- 
cent and 9 percent, respectively, to the variance explain- 
ing a total of 78 percent of the variance. Refer to Table 
33. 
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REGRESSION OF BACKGRSURB ftNB PRETEST SCORES ON ADJUSTED 
GAIN SUBSCOEIE 3 FOR GROUP ONE txm2^ 



HULTIPLE R .88348 

B^SQUAHE .78053 

ADJUSTED R SQUARE .73350 

STANDARD ERROR .54289 



Table 33 



.ANALYSIS OP VARlANeE 



SUM OF SQUARES MEAN SQUARE 

14.67433 4.89144 

4.12616 .29473 
SI6N1F F = .0001 

VARIABLES IN THE EQUATIO N 

B SE B BETA T 

-.84697 .15517 -.65801 -5.128 

.41829 .13854 .38120 3.019 

-.37059 .15513 -.30584 -2.389 

SUMMARY TABLE — — - 

MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 



REGRESSION 
RESIDUAL^ 14 
F = 16.59658 



VARIABLE 



T3 
C6 
N6 



STEP VARIABLE 

1 T3 

2 CG 

3 NG 



.7525 .5663 
.8313 .6911 
.8835 .7805 



.5392 20.891 
.6499 16.778 
.7335 16.597 



.000 .5663 
.000 .1248 
.Odd .0895 



T3 Pretest subscbre 3 

CG Current grade in science 

NG Ninth grade science achievement mean 

Stibssbre 4 - Food Chains ; 

In this analysis two variables were identified. The 
pretest subscbre 4 (students who scored low on the pretest 
made the mbst gains) accbuhted for 40 percent of the vari- 
ance and the pretest sUbscbre 7 accounted for an additional 
16 percent, explaining a total of 56 percent of the vari- 
ance. See Table 34 fbr the results. 
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Table 34 



REGRESSION OE-B ftCKGROUND AND PRETES T SCORES ON ADJUST5B 
GAIN^ SUBSCORE 4 FOR GROUP O NE (n=29} 



MULTIPLE R 
R SdUftRE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.74590 
.55637 
.49722 
1.40630 



REGRESSibN 
RESIDUAL 
F = 9.40604 



ANALYSIS OF VARIANCE 



DF 
2 
15 



SUM OF SQUARES 
37.20426 
29.66419 

SIGNIF F = .0023 



MEAN SQUARE 
18.60213 
1.97758 



VARIABLE 



.VARIABLES IN THE EQUATION^ 

B SE B BETA 



T4 
f 7 



76618 
47121 



.19986 
.20402 



-.66110 
.39830 



-3.833 
2.310 



SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F{EQN) SIGF RSQCH 

1 T4 .6314 .3986 .3610 10.605 .005 .3986 

2 T7 .7459 .5564 .4972 9.406 .002 .1578 



T4 Pretest subscore 4 
T7 Pretest subscore 7 



Subscbre 5 - Food Webs ; 

in this analysis two variables were identified. The 
pretest subscbre 5 (students who scored low oh the pretest 
made the most gains) accounted for 48 percent of the vari- 
ance and travel experience to Mexico (students without the 
experience) accounted for an additidhal 15 percent. 
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exisiaining a total of 63 percent of the variance i Table 35 
contains these results. 



Table 35 

RECSRESSiON OF BACKGROUND &HD PEIETEST SeeRES ON ADJUSTED 
GAIN SUBSCORE 5 FOR GROUP ONE (h=29 ) 



MULTIPLE R .79229 

R SQUARE .62773 

ADJUSTED R SQUARE .57889 

STANDARD ERROR 1.39177 



DF 

REGRESSION 2 
RESIDUAL 15 
F = 12.6466 



VARIABLE 

T5 - . 809 

M -1.729 



.ANALYSIS OF VARIANCE 



F{EQN) SIGF RSQCH 



SUM OF SQUAEiES MEAN SQUAEIE 

48.99376 24.49688 

29.05555 1.93783 

SIGNIF F = .0886 

VARIABLES IN THE EQUATION 



B SE B BETA T 

76 .17951 -.71123 -4.511 

48 .71756 -.38991 -2.410 



' SUMMARY TABLE_ 

STEP VARIABLE MULTR RSQ ADJRSQ 



1 T5 .6954 .4836 .4513 14.982 .881 .4836 

2 M .7923 .6277 .5781 12.647 .881 .1442 



T5 Pretest subscore 5 

M Travel out of the United States {Mexico) 
&ubscore^& - Energy Transfer (FbdaU 

The predictor variable identified in this analysis was 
the pretest subscore 6 (srudents who scored low on the pre- 
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test made the most gains); This variable accouhted for 42 
percent of the variance. Table 36 contains the results. 



Table 35 



REGRESSION OF BftCKGROUND AND PRETEST SCORES O N ADJUSTED 
GAIN SUBSCORE^^ FOR GROUP ONE (n=29 ^ 



MULTIPLE R .65052 

R SQUARE .42317 

ADJUSTED R SQUARE .38712 

STANDARD EPJIOR . 72791 

ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

REGRESSION 1 6.21937 6.21937 

RESIDUAL 16 8.47768 .52985 
F = 11.73787 SIGNIF F = .0035 

_VARIABLES IN THE EQUATION, 



VARIABLE B SE B BETA T 

T6 -.73897 .21569 -.65051 -3.426 



SUMMARY TABLE^ 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
i T6 .6505 .4232 .3871 11.738 .003 .4232 



T6 Pretest subscore 6 



Subscore 7 -^ Ene rgy Pyramids : 

in this analysis two predictors were identified. The 
pretest subscore 7 (students who scored low on the pretest 
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made the most gains) accounted for 33 percent of the vari- 
ance and the pretest subscore 4 accounted for ah additibhal 
18 percent, explaining a total of 51 percent of the vari- 
ance. Table 37 contains the results. 



Table 37 

REGRESSION OF Ba CKGROUND AND PRETEST ^ ORES ON ADJUSTED 
GAINS SUBSCOilE 7 FOR GROUP ONE { h=29 ) 



I^Gl^SSidN 
RESlDUAfc 
F = 7.85370 



MULTIPLE R .71521 

R SQUARE .51152 

ADJUSTED R SQUARE .44639 

STANDARD ERROR 1.20168 

ANALYSIS OF VARIANCE 



DF 
2 
15 



SUM OF SQUARES 
22.68193 
21.66043 

SIGNIF F = .0046 



MEAN SQUARE 
11.34096 
1.44403 



VARIABLE 

f? 
f4 



VARIABLES IN THE EQUATION 
B 



.58065 
.40834 



SE B 

.17434 
.17078 



BETA 

-.60271 
.43267 



-3. 331 
2.391 



- SUMMARY TABLE^ 

STEP VARIABLE MULTR RSQ ADJRSQ 



1 



T7 .5704 .3254 .2832 
T4 .7152 .5115 .4464 



F{EQN) SIGF 



7.716 
7.854 



.013 
.005 



I.JQCH 

.3254 
.1862 



f 7 Pretest subscore 7 
¥4 Pretest subscore 4 



Subscore 8 ^N utrient Cycies : 
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In this analysis two variables were identified; The 
pretest sUbscbre 8 (students who scored iow on the pretest 
made the most gains) aeebuhted for 33 percent of the vari- 
ance and preference for cabin facilities while in the out- 
doors (students who did hot prefer cabin facilities) 
accounted for ah additional 18 percent, explaining a total 
of 51 percent of the variance. Refer to fable 38; 



Table 38 

REGElESSiON DE BACKGRgURD AND PRETEST SeORES dN ADJUSTED 
GAIN SUBSGQRE 8 FOR GROUP QNE (n=29) 



HULTIPLE R .71508 

R^SQUABE .51134 

ADJUSTED R SQUARE .44618 

STANDARD ERROR .62822 

__ANALYSIS OF VARIANeE 



REGRESSION 

RESIDUAL 

F = 7.84799 



VARIABLE 

T8 
LX 



DF SUM OP SQUAi^S 

2 6.63786 
15 5.77008 

SIGRIF F = .3047 

^VARIABLES IN THE EQUATION 

B SE B 



MEAN SQUARE 
3.01890 
.38467 



-.87079 
-.70794 



STEP VARIABLE MULTR 



.253483 
.299306 

SUMMARY TABLE 
RSQ 



BETA 

-.62441 
-.42992 



-3.435 
-2.365 



ADJRSQ F(EQN) SIGF RSQCH 



1 
2 



T8 
LX 



.5737 
.7151 



.3291 
.51i:i 



.2871 
.4463 



7.848 
7.848 



.013 
.005 



.3291 
.1823 



T8 Pretest subscbre 8 

LX Preference fbr staying in a cabin when in the outdoors 
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lusted Gain Score i 
In this analysis two variables were iaehtified; The 
total pretest score (students who scored low on the pretest 
made the most gains) accbuhted for 41 percent of the vari- 
ance and the students' positive perception of their learn- 
ing in their science classes accounted for an additional 18 
percent, explaining a total of 59 percent of the variance. 
Table 39 contains the results of this regression analysis. 



Table 39 

REG ^SS ION OF BA ekGROUND AND PRETEST SeORES ON ftPJUSTEB 

3G0EIE FOR GROUP ONE lh=29) 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 

STANDAEID EEIROR 



.76854 
.59565 
1. 53607 
3.45161 



ANALYSIS OF VARIANCE 



REGRESSION 
RESIDUAL 
F = 10.8217 



DF 
2 
15 



VARIABLE 



SUM OF SQUARES 
257.85275 

178.70390 

SIGNIF F = .0012 

VARIABLES IN THE EQUATION 
SE B 



MEAN SQUARE 
128.92637 
11.91359 



B 



TTT 
Q 



-.93802 
3.47638 



.20610 
1.34615 



BETA 

.80946 
.45930 



T 

•4.551 
2.582 



— SUMMARY TABLE 

STEP VARIABLE KULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 



1 
2 



TTT 
Q 



.6392 .4087 
.7685 .5907 



.3717 
.5361 



11.057 .004 .4087 
10.822 .001 .1820 



TTT Total Pretest Score 

C3 Positive Perception of Learning in Science 
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Adjusted Retention Gain Scores against Backgroundy Pretest, 

Pbsttest, and Adjusted Gain Scores 

Subscore 1 - Plant ^nd Animal Chara cteristics » 

The predictor variable identified in this analysis was 

the students' travel experience to Hawaii and/or Alaska. 

The variance accounted for by this variable was 27 percent* 

Refer to fable 40 for the results. 



fable 40 

REGRESSION OF BACKGROUND. PREfESf. POSTTES T^ ADJUSTED GAIN 
SCORES ON ADJUSfED RET ENTION SUBSCORE l ^OR GROUP ONE 

(n=29) 



MULTIPLE R .51667 

R SQUARE .26694 

ADJUSTED R SC3UAEIE .22113 

SfANDAElD ERROR .92913 



ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

REGRESSION ± 5.02986 5.02985 

RESIDUAL 16 13.81250 .86328 

F = 5.82645 SIGNIF F = .0281 

.VARIABLES IN THE EQUAf ION 



VARIABLE B SE B BETA f" 

H -1.55000 .64214 .51666 -2.414 



-SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 H .5167 .2669 ,2211 5.826 .028 .2659 



H Travel (Hawaii or Alaska) 
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Subscore 2 - Plant and A nimal Identification : 
In this analysis two variables were identified. The 
adjusted gain subscore 2 {students who score*^ low on the 
pretest made the most gains) accounted for 41 percent of 
the variance and the pretest subscore 2 (students who 
scored low on the pretest made the most gains) accounted 
for an additional 18 percent ^ explaj^ning a total of 59 per- 
cent of the variance. Refer to Table 41. 
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Table 41 



REG^;SS ION OF BACKGROUND . PR ETEST > POSTTEST^ ADJUSTED GAIN 
SCOR ES ON ADJ U S TED EIETENT ION SUBSCORE 2 FOR GROUP ONE 



REGEIESSION 

RESIDUAL 

F = 10.81809 



VARIABLE 

AD2 
T2 



MULTIPLE R .25848 

R SC3UARE ^ __ .59057 

ADJUSTED R SQUARE .53598 

STANDARD EEIROR .39570 

ANALYSIS OF VARIANCE 



DF 
2 
15 



SUM OF SQUARES 
3.38777 
2.34868 

SIGNIF F = .0012 



MEAN SQUARE 
1.69388 
.15658 



-VARIABLES IN THE EQUATIO N 

B SE B BETA 



.80000 
.542105 



.18310 
.20906 



-1.22642 
-.72790 



T 

-4.369 
-2.593 



- SUMMARY TABLE_ 

STEP VARIABLE MULTR RSQ ADJRSQ 



F{EQN) SIGF RSQCH 



1 
2 



AD2 .6380 .4070 
T2 .7685 .5906 



.3700 
.5360 



10.983 
10.818 



.004 
.001 



.4070 
.1835 



Ai32 Adjusted gain subscd re 2 
T2 Pretest subscore 2 



Subs core 3 - Plant and Anima l Habitats » 

In this analysis four variables were identified. These 
ihcludedi students' preference for listening to lectures 
in science classes (students who did hot prefer lectures); 
the adjusted gain subscore 3 {students Who scored low bh 
the pretest made the most gains); the pretest subscore 3 
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(stxidents who scored low on the pretest made the most 
gains); and the adjusted gain subscore 7. These variables 
contributed 26 percent, 20 percent, 33 percent, and 6 per- 
cent, respectively, to the variance, explaining a total of 
85 percent of the variance. Refer to Table 42. 



Table 42 



REGRESSieN OF BACKGROIJ ND, PRETEST. POSTTEST/ A DJUSTED GAIN 
SCeHES eN RETENTJON^ ADJUSTED SUBSCORE ^^gQR^GROUP ONE 

(n=29) 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.92274 
.85145 
.80574 
.42018 



ANALYSIS OF VARIANCE 



E^GRESSION 

ElESIDUJ^L 

F = 18.62815 



DF 
4 
13 



SUM OF SQUARES 
13.15553 
2 . 29521 
SIGNIF F = .0000 



MEAN SQUARE 
3.28888 
.17655 



^VARIABLES IN THE ECjUATIO N^ 

VARIABLE B SE B BETA T 



L -.70623 .25726 -.32261 -2.745 

AD3 -.98539 .14842 -1.08698 -6.629 

T3 -.95579 .19193 -.81909 -4.980 

ftfi? .15900 .06983 .26936 2.277 

SUMMARY TABLE — - 

STEP VARIABLE MULTR RSQ ADJEISQ F(EQN) SIGF RSQCH 



1 L .5132 .2633 .2173 5.720 .029 .2633 

2 Ab3 .6899 .4625 .3908 6.452 .010 .1991 

3 T3 .8901 .7922 .7477 17.791 .000 .3297 

4 AD7 .9227 .8514 .8057 18.628 .000 .0592 



L Preference for listening to lectures in science classes 

AD3 Adjusted Gain subscore 3 

T3 Pretest subscore 3 

AD7 Adjusted Gain subscore 7 
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Sufes^ore 4 - Food Chains : 

In this analysis seven variables were identified* These 
includedi the adjusted gain subscore 8; travel experience 
to Hawaii or Alaska (students without the experience); 
preference for learning in the outdoors; the eighth grade 
science achievement grade; the adjusted gain subscore i 
(students who scored low oh the pretest made the most 
gains); the pretest subscore 6 (students who scored low on 
the pretest made the most gains); and the adjusted gain 
subscore 5. These variables contributed 29 percent^ 24 
percent, 12 percent^ 11 percent^ 8 percent^ 9 percent, and 
4 percent, respectively, to the variance^ explaining a 
total of 97 percent of the variance. Refer to Table 43. 
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Table 43 



REGRESSION QF BAGKGRgUNB, PREfESf, PbSTTESf.: ADJUSTED GAIN 
SCORES CN ElETENTION ADJUSTED SUBSCORE 4 FOR GROUP ONE 

(n=29) 



HULTIPtE R 
R SQUARE 

ADJUSTED R SQUA!^ 

STANDARD EEIROR 



.98610 
.97239 
.95306 
.29309 



.ANALYSIS OF VARIANeE 



REGRESSION 

RESIDUAL 

F = 50.30849 



DF 
7 
10 



SUM OF SQUARES 
30.25180 
.85904 
SIGNIF F = .0000 



MEAN SQUARE 
4.32169 
.08590 



VARIABLE 

AD8 

H 

O 

EG 

ADl 

T6 

ADS 



VARIABLES IN THE EQUATION 
B 



SE B BETA T 

1.01267 .08844 .62388 11.450 
-1.16376 .23028 -.30189 -5.054 
2.21765 .29795 .42274 7.443 
1.02962 .10114 .67513 10.179 
-.47644 .07270 -.43487 -6.552 
-.59982 .09384 -.36292 -6.392 
.13139 .03660 .20811 3.589 
- SUMMARY TABLE i- 



STEP 


VARIABLE 


HULTR 


RSQ 


ADJRSQ 


F(EQN) 


SIGF 


EISQCH 


1 


ADS 


.5363 


.2877 


.2431 


6.461 


.022 


.2877 


2 


B 


.7242 


.5245 


.4611 


8.272 


.004 


. 2368 


3 


0 


.8081 


.6530 


.5787 


8.782 


.002 


.1285 


4 


EG 


.8731 


.7522 


.6891 


10.419 


.001 


.1092 


5 


ADl 


.9168 


.8404 


.7740 


12.642 


.000 


.0784 


6 


T5 


.9678 


.9368 


.9023 


27.181 


.000 


.0964 


7 


ADS 


.9861 


.9724 


.9531 


50.308 


.000 


.0356 



AD8 Adjusted Gain subscbre 8 

H Travel experience {Hawaii or ftiaskaj 

0_ Pref ereride ror learning science in_the outdoors 

EG_ Eighth grade science achievement grade 

ADl Adjusted Gain subscbre 1 

T6_ Pretest subscbre 6 

ADS Adjusted Gain subscbre 5 
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Subscbre 5 - Food Wsbs : 

in this analysis five variables were identified. These 
included: the adjusted gain total score (students who 
scored low oh the pretest made the most gains); the cumula- 
tive science grade mean (students who had 3ow means); trav- 
el experience to Europe (students without the experience); 
the pretest sUbscore 5 (students who scored low on the pre- 
test made the most gains); and the adjusted gain subscore 5 
(students who scored low on the pretest made the most 
gains). These variables cbhtributed 30 percent^ 22 per- 
cent^ 14 percent^ 10 percent > and 10 percent^ respectively^ 
to the variance^ explaining a total of 86 percent of the 
variance. Table >14 contains the resultJSi 
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fable 44 



REGRESSION DF BftCKGRQUND, PRETEST. POSTTEST, ADJUSTED GAIN 
SCORES ON RETENTION ADJUSTED SUBSeOElE 5 F OEL 

( h=29 ) 



MUtTIPtE R 
R SQUARE 

ADJUSTED R SQUAE^ 
STANDARD ERROR 



.92574 
.85659 
; 81299 
.84469 



ANALYSIS OF VARIANCE 



REGRESSION 

RESIDUAL 

F = 19.47505 



DP 
4 
13 



SUM OF SQUARES 
55.58419 
9.27542 
SIGNIF F = .0600 



MEAN SQUARE 
13.89605 
.71349 



VARIABLE 



.VARIABLES IN THE EQUATION 

B SE B BETA 



T 



V 
E 

T5 
ADS 



-.10195 
-1.62085 
-.77579 
-.83572 



.03538 



.15833 
.13994 



-.31617 
-.36137 
-.74844 

-=91677 



-2.882 
-3.259 
-4.906 
-5.972 









SUNMARY 


TABLE 








STEP 


VARIABLE 


MULTR 


RSQ 


ADJRSQ 


F(EQN) 


SIGF 


RSQCH 


i 


ADT 


.5432 


.2951 


.2510 


6.698 


.020 


.2951 


3 


V 


.7203 


*5189 


.4547 


8.088 


.004 


.2238 


3 


E 


.8142 


.6530 


.5908 


9.181 


. 001 


.1441 




T5 


.8728 


.7618 


.6885 


10.395 


.001 


.0988 


5 


AD5 


.9305 


.8557 


.8098 


15.477 


.000 


.1039 



ADT Adjusted Gain Total Score 

y Cumulative sclehce grade mean 

1_ Travel but of the -United States (Europe) 

T5 Pretest subscbre 5 

AD5 Adjusted Gain subscbre 5 



Subscbre 6 - Energy Transfer (FbbdH 
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In this analysis two variables were identified^ The 
students" travel experience to Hawaii or Alaska (students 
without the experience) accounted for 41 percent of the 
variance and the students' positive perception of learning 
that occurred in science classes (students with negative 
perceptions of learning) accounted for an additional 15 
percent, explaining a total of 56 percent of the variance. 
Refer to Table 4S for the results of this regression analy- 
sis. 
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table 45 

REGRESSION OF BftGKGRdUND. PR&TES^ POSTTEST^ ADJUSTED GAIN 
SCGRES m REfENfldN ADJUST ED SUBSCORE 6 F OR GROUP ONE 



1^ 

REGRESSION 2 
RESIDUAE 15 
F = 9.49577 



MUEfiPEE R .74747 

R SQUARE .55871 

ADJUSTED R SQUAEIE .49988 

STANDARD EEIROR .63467 

^ANALYSIS OF VARIANCE 



SUM OF SQUARES 
7.64997 
6.04215 

SIGNIF F = .0022 



MEAN SQUARE 
3. «*2499 
.40281 



VARIABLE 
H 



B 

-1.53537 
-.52572 



VARIABLES IN THE EQUATION 
SE B 



BETA 



.44860 -.60037 
.23893 -.39221 
SUMMARY TABLE 



-3.485 
-2.276 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 



1 
2 



H .6374 .4063 
Q .7475 .5587 



.3691 10.948 .004 .4063 
.4999 9.496 .002 .1525 



H Travel experience ^Hawaii or Alaska) 

Q Positive Perception of Learning in Science 



Subscore 7 - Energy Pyramids » 

The variables in this analysis that had high simple cdr= 
relations did not emerge in the regression at the .C5 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 104 in Appendix G. 

Subscore 8 - Ratfieht Cycles t 
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The predibtbr variable iSehtified in this analysis was 
the adjusted gain subscore 8 (students who scored low on 
the pretest made the most gains); The variance accounted 
for by this variable was 29 percent i Table 46 reports the 
results of this regression analysis. 



Table 46 

REGRESSION DF B&CKGRQHNS , PRETEST , POSTTEST , ADJUSTED GAIN 
SCORES ON RETENT I ON ABJUSTED SUBSGOEIE 8 FOR GROUP ^NE 

(n^29) 



HULTIPEE R ; 53600 

R SQUfiEffi ; 28730 

ADJUSTED R SQUARE ; 24276 

STANDARD ERROR ; 78927 



ANALYSIS OF VARlANeE 



DP SUH OF SQUARES MEAN SQUARE 

REGRESSION 1 4 i 01796 4.01796 

RESIDUAL 16 9 i 96726 .62295 

F = 6.44985 SIGNIF F = i02i9 

.VARIABLES IN THE EQUATION 



VARIABLE B SE B BETA T 

AD8 -.58333. .22969 -.53600 -2.540 
L SUragftRY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 AD8 .5360 .2873 .2428 6; 450 ;d22 .2873 



ADS Adjusted Gain subscore 8 



Total Adjusted Retention Score » 

in this analysis three variables were identified; These 
included I the adjusted gain total score (students who 
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scored low on the pretest made the most gains); the pretest 
total score (students who scored low on the pretest made 
the most gains); and preference for listening to lectures 
in science classes (students who do hot prefer lectures). 
These variables contributed 44 percent, 21 percent^ and 11 
percent, respectively, to the variance^ explaining a total 
of 76 percent of the variance. Table 47 contains the 
results of this regression. 
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Table 47 



REGRSSSleN OF BfteKGROUND. PRETJSST, POS'gTE gT^, A DJUSTED GAIN 
SeORES ON EIETENTIC3N AD JUSTED TOT^L SCORE ^^OR GROUP O NE 



MULTIPLE R 
R SQUARE 

ADJUSTSd R SQUARE 
STftNbftRi3 ERROR 



.87550 
.76650 
.71646 
2.517?5 



DF 

REGRESSION 3 
RESIDUAL 14 
F = 15.31878 



ANALYSIS OF VARIANCE^ 



SUM t^F SQUARES 
291.22688 
88.71893 
SIGNIF F = .0001 



MEAN SQUAEIE 
97.07563 
6.33707 



VARIABLE 



VARIABLES IN THE EQUATION 
B 



TTT 

L 



-1.88446 
-.72683 
-3.78163 



SE B 

.16204 
.18414 
1 . 44999 



BETA 

-1.16244 
-.67232 
-.34835 



-6.692 
-3.947 
-2.608 



^ SUMMARY TABLE- 

STEP VARIABLE MULTR R3Q ADJRSQ 



F(EQN) SIGF RSQCH 



2 

3 



ADT .6644 .4415 .4065 
TTT .8081 .6530 .6068 
L .8755 .7665 .7165 



12.646 .003 .4415 
14.117 .dob .2116 
15.319 .bob .1134 



ADT Adjusted Gain Total score 
TTT Pretest Total score 

Ej Preference for listening to lectures .In science classes 



Group Two 
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Pretest Scores against Background Variables 

Subscore 1 - Plant and ftnimal efaaracterlstici^ t 
Since no predictor emerged, a table is not included. 
Subscore 2 - Plant- and Animal identification s 
The variables in this analysis that had high simple cor- 
relations did hot emerge in the regression at the .dS level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 105 in Appendix G. 
Subscore 3 - Plant and Animal Habitats i 

The predictor variable identified in this analysis was 
the students' cumulative grade mean (students who had a low 
mean made the most gains) i The variance accounted for by 
this variable was 30 percent • Table 48 contains the analy-- 
sis. 
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Table 48 

ElEGRBSSiON OF BfteKGROUN& VftRIABLSS ON P RETEST SUBSCGRE 3 

FOR 4SR 0UP TWO (n=21) 



MULTIPLE R .55126 

R SQUARE .30388 

ADJUSTED R SQUARE .26038 

STANDARD ERROR .79178 

^ANALYSIS OF VARIANCE 



EIEGRESSION 
RESIDUAt 
F = 6.98471 



VARIABLE 
V 



DF 
1 
16 



B 

.06365 



SUM OF SQUARES 
4.37884 
10.03069 

SIGNIF F = .0177 

VARIABLES IN THE EC3UATI0N 
SE B 



MEAN SQUARE 
4.37884 
.62692 



.02408 



BETA 
.55125 



T 

-2.643 



- SUMMARY TABLE D 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQeH 

1 V .5513 .3039 .2604 6.985 .018 .3039 



V eumuiative Science grade mean 



Sttbscofe 4 - Food Jfebs t 

In this analysis four variables were identified. These 
included I the students' previous science grade mean; the 
cumulative science grade mean (students who had a low mean 
made the most gains); viewing of science television pro- 
grams; and preference for staying in a motel while explbr- 
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ing the outddors. These variables contributed 34 percent, 
28 percent, 17 percent > and 18 percent, respectively, to 
the variance, explaining a total of 97 percent of the vari- 
ance. Table 49 contains the results of this regression 
analysis. 



Table 49 

OF BACKGROUND VARIABE^ES ON PRETEST SUBSCOEIE^ 
FOR GROUP TWO (h=21) 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.98869 
.97758 
i 97858 
.26361 



.ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

REGRESSION 4 39.24899 9.81225 

RESIDUAL 13 * 90339 .06949 

F = 141.20124 SIGNIF F = i8888 

V ARIABLES IN THE EQUATION , 

VARIABLE B SE B BETA T 

PG 4.52Q60 .24822 2*86382 18.212 

V. r. 49250 .03033 -2*55526 -16.235 

WV 2.51162 .19766 .58599 12.706 

3.09347 .29930 .88992 10.336 

— - - SUMMARY TABLE 

STEP VARIABLE MULTR RSQ AD^RSQ F(EQN) SI6F RSQCH 

1 PG .5845 .3416 .3005 8.382 .011 .3416 

2 V .7869 .6193 .5685 12.199 .001 .2777 

3 WV .8903 .7325 *7482 17.837 .000 .1734 

4 LW .9887 .9775 .9705 141.281 .000 .1849 

PG Previous science grade average 

V_ Cumulative science grade mean 

W Watched science television programs 

LW Preference ror staying in motels while traveling 
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Stabscore 5 - Food^^ebs i 

Since no predictor emerged, a table is not included. 
Sttbscore 6 - Energy^jan sfer (Food) : 

in this analysis two variables were identified. The 
desire to take additional science classes accounted for 38 
percent of the variance and the students' experience in 
hiking in the outdoors accounted for an additional 14 per- 
cent, explaining a total of 52 percent of the variance. 
Table 56 contains the results. 



Table 50 

RESimsSlbN OF BACKGROUND VAftlftBLES ON PRETEST SUBSCORE 6 

FOR GROU P TWO (n=21) 



MUtTIPtE R .72118 

R SQUARE .52010 

ADJUSTED R SQUARE .46364 

STANbARI3 ERROR .43813 

ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

REGRESSION 2 3.53667 1.76833 

RESIDUAL 17 3.26333 .19196 

F = 9.21197 SiGNIF F = .0019 

.VARIABLES IN THE EQUATION. 



VARIABLE B SE B BETA 



104 i43938 .11637 .63505 3.776 

HO .73999 .33451 .37206 2.212 



SUMMARY TABLE^ 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 



1 m .6180 .3820 i3476 11.124 .004 .3820 

2 HO .7212 .5201 .4636 9.212 .002 .1381 



pi Desire to take additional science classes 
HO Hiked outdoors 
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Subscore 7 - Energy Pyramids ? 

Since no predictor emerged^ a table is hot included* 
Subs cor e 8 — Nutrient Cycles i 

In this analysis two variables were identified. The 
students" experience in making trips that were more that 50 
miles away yearly accounted for 21 percent of the variance 
and the students' positive perception that they had learned 
in their science classes accounted for an additional 17 
percent^ explaining a total of 38 percent of the variance. 
Refer to Table 51 for the results. 
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Table Ei 

REGRESSION OF BACKGROUND VARIftBtES ON 



SUBSeORE 8 



FOR GROUP TWO 1x1=21) 



REGRESSION 
RESIDUAL 
F = 5.17983 



VARIABLE 
Q 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.61534 
.37865 
.30555 
. 71533 



ANALYSIS OF VARIANeE 



DF 
2 
17 



SUM OF SQUARES 
5.30105 
8.69894 

SIGNIF P = .0175 



MEAN SQUARE 
2.65053 
.51170 



VARIABLES IN THE EQUATION 
B 



.54082 
.70976 



SE B 

.21026 
.33118 



BETA 

.49677 
.41145 



2.588 
2.143 



SUMMARY TABLE_ 
STEP VARIABLE MULTR RSQ ADJRSQ 



F(EQN) SiSF RSQCH 



1 

2 



TH .4591 .2108 .1659 
Q .5153 .3785 .3055 



4.807 .042 .2108 
5.180 .018 .1679 



TH Hade trips that were a distance of 50 miles or more 
S Positive Perception of Learning in Science 



Total Pretest Score t 

The predictor variable that was identified in this anal- 
ysis was the students* expression of wanting to watch 
science-related television programs. This variable 

accounted for 28 percent of the variance. Table 52 cbh- 
taihs the results. 
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Table 52 



REeRESSIGN OF BfteKGROUND VARIABLES ON PRETEST TOTAL S CORE 

FOR GROUP TWO (n=21) 



REGRESSiON 
RESiBUAL 
F = 5.32376 



MULTIPLE R .53224 

R SQUARE .28327 

ADJUSTED R SQUARE .23848 

STANDARD ERROR 5.14896 

^ANALYSIS OF VARIANCE 



DF 
i 
16 



SUM OF SQUARES 
167i65422 
424il8864 

SIGNIF F = ib23b 



MEAN SQUARE 
167.65422 
26.51179 



VARIABLE 
TV 



.VARIABLES IN THE EQUATION 

B SE B BETA 



6.13636 



2.44618 



i53223 



T 

2.515 



SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F{EQN) SIGF RSQCH 

1 TV .5322 ,2833 .2385 6;324 .023 .2833 



TV Watch sdlehce television programs (prefer) 

Pbsttest Scores against Background and Pretest Scores 
Sttbscore 1 - Plant and Animal Cha racteristics 8 
The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 106 in A^endix G. 
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Subscores 2 through 4 > 

Since hb predidtbrs emerged, no tables are Included. 
Subscbre 5 - Food Webs ; 

The variables in this analysis that had high simple cor- 
relations did hot emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are repbrted in Table 107 in Appendix G. 

Subscore 6 - Energy Transfer (Food) : 

The predictor variable identified in this analysis was 
the indication of the students" sex (male students scored 
low on the pretest and made the most gains). This variable 
accounted for 44 percent bf the variance. Table 53 pres- 
ents the results. 
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Takle 53 



RE6RESSIQN QF BACKGROUND 



SUBSCORE 5 



FOR GR OUP TWO (n =21 4^ 



REGRESS iON 
RESIDUAt 
F = 6.28571 



VARlABfcE 
SX 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUAEIE 

STANDARD EEIROR 



.66332 
.44000 
.37000 
.36742 



ANALYSIS OF VARIANCE^ 



DF 
1 
8 



SUM OF SQUARES 
.84857 
1.08000 
SIGNIF F = .0365 

VARIABLES IN THE ECJUATION 
B 



MEAN SQUARE 
.84857 
.13500 



.60000 



3E B 
.23931 



BETA 
.66332 



T 

■2.507 



_ SUMMARY TABLE- 
STEP VARIABLE MULTR RSQ ADJRSQ 



SX .6633 .4400 



.3700 



F(EQN) SIGF RSQCH 
6.286 .037 .4400 



SX Students ' sex 



Sttbscore 7 - Energy Pyramids t 

The predictor variable identified in this analysis was 
the total score of the pretest. This yari?«ble accounted 
for 58 percent of the variance. Table 54 presents the 
results of this regressions 
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Table 54 

REGRESS liSN OF BAeKGROUND ANEf PRETEST SC Oj 

FGR GROUP TWO (n=2H 



MUtTiPtE R .75841 

R SQUARE .57519 

ADJUSTED R SQUARE .52208 

STANDARD ERROR ; 61464 

^ANAtYSlS OF VARlANeE 



BF SUM OF SQUARES MEAN SQUARE 

REGRESSION 1 4.09203 4.09203 

RESIDUAt 8 3.02225 .37778 

F = 10.8317 SiGNlF F = .0110 

_VARlABtES IN THE EQUATION, 



VARIABEiE B SE B BETA T 

TTT .11428 i03472 .75841 3.291 

StWfflyiARY TABEE 



STEP VARIABtE MUtTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 TTT i75S4 .5722 .5221 10.832 .011 .5752 



TTT Total Pretest score 



Subscbre 8 - Nutrient Cycles > 

The predictor variable identified by this analysis was 
the students' positive expression of enjoyment with their 
science classes i This variable accounted for 65 percent of 
the variance i Table 55 presents the results. 
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Table 55 

REGRESSION OF BfteKGRQUNB ANB PRETEST SeQElES QN SUBSCORE^ 

FOR GEtQUP TWO (n=2ij 



HULTIPtE R .88645 

R SQUftEiE .65036 

ADJUSTED R SQUARE i 68666 

STANDARD ERROR i 48193 

^ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

REGRESSION 1 3.A5622 3.45622 

RESIDUAL 8 1.65886 .23226 
F = 14.88095 SIGNIF F = .8848 

_VARIABEiES IN THE EQUATION. 



VARIABLE B SE B BETA T 

EJ .80645 .20985 .88645 3.858 

SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 EJ .8065 .6504 .6857 14.881 .685 .6504 



EJ Enjoyment of Science Glasses 



Total Score t 

The predictor variable identified in this analysis was 
the students' expression that they enjoyed their science 
classes. This variable accounted for 66 percent of the 
Variance. Table 56 presents the results of this regres- 
sion. 
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Table 56 



REGRESSION-QI 



STEST SCORES ON TOTAL SCORE 



REGRESSION 

RESIDUAL 

F = 15.68714 



VARIABLE 
EJ 



MULTIPLE R 
R SQUAEIE 

ADJUSTED R SQUARE 
STANDARD EFIROR 



.81301 
.66226 
.62005 
1.70621 



ANALYSIS OF VARIANCE 



DF 
1 
8 



SUM OF SQUARES 
45.66783 
23.28931 

SIGNIF F = .0042 



MEAN SQUARE 
45.66783 
2.91116 



-VARIABLES IN THE EQUATIO N 
B SE B BETA 



2.931452 



.74013 



.813'. 9 



T 

3.961 



STEP VARIABLE MULTR 

1 EJ .8138 .6623 



SUMMARY TABLE— 
RSC3 ADJRSQ 



.6200 



F(EQN) SIGF RSQCH 
15.687 .004 .6623 



EJ Enjoyment of Science Classes 



Adjusted Gain Scores against Background iind Pretest 
Scores . 

Subscore Plant and Animal Cha racteristics ! 

The predictor variable identified in this analysis was 
the pretest subscore 1 (students who scored low oh the pre- 
test made the most gains). This variable accounted for 43 
percent of the variance. Table 57 contains th« results. 
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Table 57 



REGRESSION OF BACKGROUHD ftNB JPREf EST RESULTS (M 
GAIN SliBSGORE 1 FOR GROUP TWO (n=21) 



HULTIPLE R .65920 

R SQU&P>E .43454 

ADJUSTED R SQUARE .36386 

STANDARD ERROR .57987 

ANALYSIS OP VARIANeE 



DF SUM OP SQUARES MEAN SQUARE 

REGRESSION 1 2. 06719 2.06719 

RESIDUAL e 2,68996 .33624 

F = 6.14787 SIGRIF F = .0381 



.VARIABLES IN THE EQUATION 



VARIABLE B SE B BETA T 

Tl -.65625 .25467 -.65919 -2.479 

SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 Tl .6592 .4345 .3639 6.148 .038 .4345 



Tl Pretest sUbscore 1 



Subu^eoire 2 - Plant and Animal Idehtlf icatibh i 
In this aiiaiysis three predictor variables were identi- 
fied. These iricludedt the pretest subscore 2 (students who 
scored low on the pretest made the most gains); travel 
experience to South America (students without the experi- 
ence)? and preference for laboratory activities. These 
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variables contributed to 81 percent, 9 percent, and 6 per- 
cent, respectively, to the variance, explaining a total of 
96 percent of the variance. Table 58 presents the results 
of this regression analysis. 

Table 58 

REGRESS ION OF BACKGROUND AND PRETES T SCORES GN ftPJ U gTED 
GAIN SUBSCORE 2 FOR GROUP TVy'g (h=21) 



MULTIPLE R .98169 

R SeUARE ^ .96253 

ADJUSTED B SQUAEIE .94379 

STANDARD EEIROR .16113 

^ANALYSIS OF VARIANCE 



REGRESSION 

RESIDUAL 

F = 51.37565 



DF 
3 
6 



SUM OF SQUADS 
4.00137 
.15577 
SIGNIF F = .0001 



MEAN SQUAEIE 
1.33379 
.02596 



VARIABLE 

T2 
S 

b 



.VARIABLES IN THE 
B SE B 



■1.15384 
■1.23076 
.57692 



.09421 
.28437 
.18512 



BETA 

■1.13586 
-.39517 
.25533 



-12.247 
-4.328 
3.116 



SUMMARY TABLE_ 

STEP VARIABLE HULTR RSQ ADJRSQ 



F(EQN) SIGF RSQCH 



1 
2 
3 



T2 .9006 
S .9497 
D .9625 



.8111 
.9019 
.9438 



. 7875 
.8738 
.9438 



34.360 .Odd .8111 
32.169 .ddd .d9d7 
51.376 .ddd .0607 



T2 Pretest subscore 2 

S Traveled out of the United States (South America) 

D Preference for doing laboratory activities in science 



gQre^3 - Plant and Animal Habttatsi 
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The predictor variable identified in this analysis was 
the pretest subscore 3 (students who scored low oh the pre- 
test made the most gains). The variance accounted for by 
this variable was 58 percent. Refer to Table 59 for the 
results. 



Table 59 

REGRESSION C3F B flCKGROUND ANp PRETEST SCQRES ON ADJUSTED 
SAXN^SUBSCORE 3 FOR GROUP TWO (n=21) 



MULTIPLE R .75188 

R SQUARE .58045 

ADJUSTED R SQUARE .528D1 

STANDARD EFIROR .54830 

ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

EIEGEIESSION 1 4.65193 4.65193 

ElESIDUAL 8 3.36236 .42029 

F = 11.06824 SIGNIF F = .0104 

-VARIABLES IN THE EQUATION, 



VARIABLE B SE B BETA T 

T3 -.78089 .23472 -.76187 -3.327 



SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F{EQN) SIGF RSQefi 

1 T3 .7619 .5805 .5280 11.058 .010 .5805 



T3 Pretest subscore 3 
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Subscdre 4 ^ Food ehaihs : 

In this analysis three predictor variables were identi- 
fied. These included: the pretest subscore 4 (students who 
scored low oh the pretest made the most gains); the ninth 
grade average science grade; and the previous science grade 
mean {students who scored low oh the pretest made the most 
gains). These variables contributed to 67 percent, 18 per- 
cent/ and 8 percent^ respectively, to the variance, 
explaining a total of 93 percent of the variance. Refer to 
Table 50 for the results;. 
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Table 60 



'ElEGRESSIQN QF BftCKGRQUND AND PRETEST SCOEIES ON ADJUSTE B 
GAIN SUBSCQRE 4 FOR^SRQUg^ TWO (n=21) 



MUETIPEE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.96495 
.93113 
.89670 
.48743 



REGRESSiON 

RESIDUAE 

F = 27.04227 



ANALYSIS OF VARIANCE^ 



DF 
3 
6 



SUM OF SQUARES 
19.27449 
1.42551 
SIGNIF F = .0007 



MEAN SQUAFIE 
6.42482 
.23758 



VARIABLE 



.VARIABLES IN THE EQUATIO N 
B SE B BETA 



T4 -.81651 .13138 -.82659 -6.215 

NG 1.04696 .22363 .81272 4.682 

PG -.83452 .30584 -.53559 -2.729 

SUMMARY TABLE^^ 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 T4 .8160 .6659 .6241 15.943 .004 .6659 

2 NG .9196 .8457 .8016 19.180 .001 .1798 

3 PG .9650 .9311 .8967 27.042 .001 .0855 



T4 Pretest subscore 4 

NG Ninth grade science achievement grade 
PG Previous science achievement grade 



Subscore 5 - Food Webs ; 

The predictor variable identified in this analysit> was 
the pretest sabscore 5 (students who scored low on the pre- 
test made the most gains). The variance accounted for by 
this variable was 79 percent. Table 61 contains the 
results of this regressibhi 
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Table 61 



REGRESSION OF B ftCKGRQUND AND PRETEST SCOEIES ON ftBJUSTES 

5 FOR GROUP TWO {n=21) 



REGRESSION 

ElESlbUAL 

F = 30.86544 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDAilD ERROR 



.89116 
.79416 
.76843 
1.39864 



ANALYSIS OF VARIANCE 



DF 
1 
8 



SUM OF SQUARES 
60.37897 

15.64960 

SIGNIF F = .0005 



MEAN SQUA^ 
60.37897 
1.95620 



VARIABLE 
T5 -1.58170 



VARIABLES IN THE EQUATIO N 

B SE B BETA 



.28470 



-.89115 



T 

-5.555 



STEP VARIABLE MULTR 
i T5 .8912 



SUMMARY TABLE_ 
RSQ ADJRSQ 



.7942 



F(EQN) SIGF HSQOH 
.7684 30.865 .001 .7942 



T5 



Pretest subscore 5 



Subscore 6 i 

The predictor variable rderitlfled in this analysis was 

the pretest total score (students who scored low oh the 

pretest made the most gains). The variance accounted for 

by this variable was 63 percent. Refer to Table 62 for the 
results. 
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Table 62 

^G^SSiON QP BflCKGROUNB &m PRETEST SeORES ON AbjUSjjEP 
GAIN SUBSCORE 6 FQR GF^UP TWO (n=2i) 



HULTIPLE R .79429 

R^ SQUARE .63090 

ADJUSTED R SQUARE .58476 

STANDAEID ERROR i 40267 



.ANALYSIS OF VARlANeE 



DP SUM OP SQUAI^S MEAN SQUAEIE 

REGRESSION 1 2.21716 2.21716 

RESIDUAL 8 1.29713 .16214 

P = 13.67426 SIGNIP F = .0061 

^VARIABLES IN THE EeUATlON 

VARIABLE B SE B BETA T 

TTT -.08412 .02274 -.79429 -3.698 



SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ABJRSQ F(EQN) SIGF RSQCH 
i TTT .7943 .6309 .5848 13.674 .006 .6309 



TTT Pretest Total score 



Subscoire 7 - Energy Pyramids i 

In this analysis two predictor variables were identi- 
fied. The pretest subscbre 7 {students who scored low on 
the pretest made the most gains) accounted for 98 percient 
of the variance and the pretest subscbre 1 (students who 
scored low bn the pretest made the most gains) accounted 
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for an additional 1 percent of the variance, explaining a 
total of 99 percent of the variance. Refer to Table 63 for 
the results. 



Table 63 

REGRESSION pg BACKGROUND ANB PE^TEST SCOREl 

GAIN SUBSeORE 7 FOR GROUP TWO {im2^l 



DF 

REGRESSION 2 
RESIDUAL 7 
F = 617.10971 



HULTIPEiE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 

^ANAtYSiS OF VARiANeE 



VARIABLE 

T7 
Tl 



.99718 
.99436 
.99275 
.14620 



SUM OF SQUARES 
26.37896 
.14961 
SIGNIF F = .0000 



MEAN SQUARE 
13.18948 
.02137 



VARIABLES IN THE EQUATION 
B 



-1.00413 
-.24912 



SE B 

.02870 
.06805 



BETA 

■1.01257 
-.10596 



-34.978 
-3.661 



SUf/ffifARY TABLE : : - - _ 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 T7 .9917 i9836 .9815 478.759 .000 .9836 

2 Tl .9972 i9944 .9927 617.110 .000 .0108 



T7 Pretest sUbscbre 7 
Tl Pretest sUbscbre 1 



Subscbre 8 - Nutrient evcles : 



i40 



The predictor variable identified in this analysis was 
the students' seventh grade science achievement grade* The 
variance accounted for by this variable was 41 percent i 
The results are presented In Table 64. 



Table 64 



REGRESSION OF BACKGROUND ^^ftND^PRETEST SCOEIES ON ADJUSTED 
GAIN SUBSCORE 8 F QR^ROUP TWO (h=21) 



MULTIPLE R .64385 

R SQUARE .41454 

ADJUSTED R SQUARE .34136 

STANDARD EEIROR .69498 

ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

ElEGElESSldN 1 2.73597 2.73597 

ElESlbUAL 8 3.86403 .4830G 

F = 5.66449 SIGNIF F = .0445 

-VARIABLES IN THE EQUATIOI? 



VARIABLE B SE B BETA T 

SG .649517 .27290 .64384 2.380 

SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQGH 
i SG .6438 .4145 .3414 5.664 .045 .4145 



SC5 Seventh grade science achievement grade 



Total Adjusted Gain Score > 

In this analysis two predictor variables were Identi- 
fied. The pretest total score (students who scbred low on 
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the pretest made the most gains) accounted for 78 percent 
of the variance arid the students' expression of enjoyment 
of their seiehee classes accounted for an additional i3 
percent of the variarice, explaining a total of 91 percent 
of the variance. Refer to fable 65 for the results. 



Table 65 

REGRESSION OF BACKGReUNB ftNB PRETEST SCORES ON fOTAL 
AB JUSTED SeORE FOR GROUP TWO (n=2^14^ 



MUEiTIPtE R .95547 

R SQUftBffi .91293 

ADJUSTED R SQUARE .88805 

STANDARD ERROR 1.62753 



ANAtYSlS OF VARlANeE 



------- DF SUM OF SQUARES MEAN SQUAEIE 

REGRESSION 2 194.41523 97.20762 

RESIDUAL I 7 18.54191 2.64884 

F = 35.69812 SiSNIF F = .0002 



_VARiABtES IN THE EQUATiON 



VARIABLE B SE B BETA T 

TTT -.86475 .10104 -1.04892 -8.560 

EJ 2.50117 .77571 .39511 3.224 



SUNMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 TTT .8852 .7836 .7566 28.972 .001 .7836 

2 EJ .9555 .9129 .8881 36.698 .000 .1293 



TTT Pretest Total score 

EJ Enjoyment of Science classes 
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Adjusted Retention Gain Scores against Background^ Pretest > 
Posttest, and Adjusted Gain Scores 

Subscore 1 - Plant and Animal Ch aracterist est 

since no predictor emerged, a table is not included. 

Subscore 2 - Plant and Animal I dentification ! 

The predictor variable identified in this analysis was 
the students' positive attitudes toward taking nature 
hikes. The variance accounted for by this variable was 48 
percent. Refer to Table 66 for the results. 
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Table 66 

REGEtESSIOR OF BAGKGRQtJND, PRETEST, POSTTEST, ADJUST E D^filN 
SCORES ON ftSJUSTED RETENTION SUBSCO^ 2 FOR GROUP TWO 

(n=21) 



HOtTIPtE R i 68920 

R SQUAPffi i 47500 

ADJUSTED R SQUARE i 40938 

STANDAi© ERROR .16771 



.ANAtYSiS OF VARIANCE 



DF SUM OF SQUAEIES MEAN SQUAEIE 

REGRESSION 1 i 20357 .20357 

RESIDUAE 8 .22500 .02812 

F = 7.23810 SIGNIF F = id275 

^VARIABtES IN THE EQUATION 

VARIABLE B SE B BETA T 

NH .50000 .18584 i 68920 2.690 



SUMMARY Table 

STEP VARIABLE MULTR RSQ AI35EISQ F(EQN) SIGF EISQCH 
1 NH*_.6892 .4750 .4094 7.238 .027 .4750 



NH Desire to take nature hikes 

Subscbre 3 - Plant and Animal Habitats : 

Since no predictor variable was identified, no table is 
included. 

Subscbre 4 - Food Chains t 

Since nb predictor variable was identified, no table is 
included . 



ERIC 



144 



126 

Stibscore 5 ^ Fo o d Webs i 

The predictor variable identified was t^ie adjusted gain 
score 5 (students who scored low on the pretest made the 
most gains}. The variance accounted for by this variable 
was 42 percent. Refer to Table 67 for the results of this 
regression analysis; 



Table 67 



REGRESSION OF BACKGRbUfgh, PRETEST. POSTTEST^AbjUSTlD GAIN 
SCORES ON ElETENT ION ADJUSTED SUBSCOEIE 5 FO R GROUP TWO 

(n=21) 



MULTIPLE R 
R SQUARE 

AISJUSTEb R SQUARE 
STANDARD ERROR 



.64539 
.41782 
.34505 
.93948 



DF 

REGRESSION 1 
RESIDUAL 8 
F = 5.74149 



ANALYSIS OF VARIANCE 



SUM OF SQUARES 
5.06758 
7.06099 

SIC3NIF F = .0434 



MEAN SQUARE 
5.06758 
.88262 



VARIABLE 
AD5 -.25817 



VARIABLES IN THE EQUATION 
B 



SE B 
.10774 



BETA 
-.64639 



T 

-2.396 



SUMMARY TABLE^ 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 AD5 .6464 .4178 .3450 5.741 .043 .4178 



AD5 Adjusted Gain subscore 5 



Subscore 6 - Energy Transfer 
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In this analysis two variables were identified. The 
students' travel experience to South America (students 
without the experience) accounted for 65 percent of the 
variance and the adjusted gain subscbre 6 (students who 
scored low on the pretest the most gains) accounted 

for an additional 18 pel cent of the variance, explaining a 
total of 83 percent of the variance. Table 68 reports 
these results. 



Table 68 

REGRESSION^ OF BACKGROUND. gRETEST^ POSTTEST, ftP JUSTED GAXN 
SGg^S__ON ^ElETSNTION ADJUSTED SUBSeORE 6 FOR GROUP TWO 

(n=21) 



MULTIPLE R .91411 

R SSUARE .83561 

ADJUSTED R SQUARE .78864 

STANDAEID EEIROR .23528 

A NALYSIS OF VARIANCE 



DF SUM OF SQUAEIES MEAN SQUARE 

REGRESSION 2 1.96964 .98482 

RESIDUAL 7 .38750 .05536 

F = 17.79032 SIGNIF P = .0018 

.VARIABLES IN THE EQUATION 



VARIABLE B SE B BETA 



S -1.61111 .37430 -.68698 -4.304 

AD6 -.36111 .JL3D71 -.44092 -2.763 

SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F{EQN) 31dF RSQCH 

1 S .8102 .6554 .5134 15.280 .004 .6564 

2 AD6 .9141 .8356 .7886 17.790 .002 .1792 



S Travel experience (South America) 
Abe Adjusted Gain score 5 
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S ubscore 7 - En e rgy Py gaialds t 

The predictor variable identified in this analysis was 
the adjusted gain subscore 5. The variance accounted for 
by this variable was 48 percent. Table 69 reports the 
results of this regression analysis. 



Table 69 




SC ORE ;3 



GTENTION ^£D-jySTE& SUB SCORE 



TEST. POSTTEST. ADJUSTED GAIN 



7 FOR GROUP TWO 



MULTIPLE R .68960 

R SQUARE .47555 

mTUSTED R SQUARE .40999 

STANDAEID EEIROR 1.19350 



ANALYSIS OF VARIANCE 



SoM OF SQUARES MEAN 3QUAB3 

4.01796 4.01795 

9.96726 .52295 
SIGNIF F = .0274 

V ARIABLES IN THE EQUATION 

VARIABLE B SE B BETA T 

AD5 .36865 _ .13687 .68960 2.693 

SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQGH 

1 Ab5 .6896 .4755 .4100 7.254 .027 .4755 



AD5 Adjusted Gain subscore 5 



Subscore 8 and Total Adju sted Retention score » 
The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 



DF 

REGRESSION 1 
RESIDUAL 8 
F = 7.25400 
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because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are refsorted in Table 108 in the Appendix 
Q. 

Group Three 

Pretest Scores against Background Variables 

Subscofe i - Plant and Anima l Characterls fel GSt 
The variables in this analysis that had high simple cor^ 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 109 in Appendix G. 
S ubscofe 2 - Plant and Animal— I den^if ic ^feiont 
The predictor variable identified in this analysis was 
the students' travel experience to South America (students 
without the experience). The variance accounted for by 
this variable was 27 percent; Refer to Table 70 for the 
results. 
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Table 70 

REGRESSION OF BACKGROUND VARIABLES ON PRETE ST SUBSCOEIE 2 

FQR^RO UP THREE (n-29) 



MUETiPLE R .51675 

R SQUARE .26653 

ADJUSTED R SQUARE .23832 

STANDARD EEIROR .63362 

ANALYSIS OF VARIANCE^ 



DF SUM OF SQUAEIES MEAN SQUARE 

REGRESSION i 3.79313 3.79313 

RESIDUAL 26 10.43839 .40148 

F » 9.44796 SIGNIF F = .0049 

^VARIABLES IN THE EQUATIO N^ 

VARIABLE B SE B BETA T 

S -.97500 i31720 -.51626 -3.074 



SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF EISQCH 
1 S .5163 i2665 .2383 9.448 .005 .2665 



S Travel out of the United States {South America) 



Subscbre 3 - Plant and Anim4 

The predictor variable that emerged in this analysis was 
the students' eleventh grade science achievement mean (stu- 
dents who scored low oh the pretest made the most gains ) . 
The variance accounted for by this variable was 29 percent. 
Table 71 presents the results. 
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Table 71 

REGRESSION OF BACKGROUHD VARIABLES GS PRETES'T SUBSeORE 3 

FOR GROUP THREE {n»29i 



HULTIPLE R .54265 

R SQUABS i 29447 

ADJUSTED R^ SQUARE * 25528 

STANDARD ERROR * 40631 

ANMiYSIS OF VARIANCE 



DP SUM OF SQUARES JffiAN SQUARE 

REGRESSION 1 1.24027 1.24027 

RESIDUAL 18 2.97155 .16509 

F = 7.51287 SIGNIF F = .0134 

.VARIABLES IN THE EQUATION, 



VARIABLE B SE B BETA T 

EZ -.28803 .10508 -.54265 -2.741 

SUMIARY TABLE 



STEP VARIABLE HULTR RSQ ADJRSQ F(EQN) SlSF flSQeH 
i EZ .5427 .2945 .2553 7.513 .013 .2945 



EZ Eleventh grade scslehde achievement mean 



Stibscore 4 - Food Chains ; 

The jpredlctoir Variable identified in this analysis was 
the students' positive perception that they did learn In 
their science classes. The variance accounted for by this 
variable was 15 percent. Refer to Table 72 for the 
results . 
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Table 72 

REGFLESSION OF BaCKGRCSUND VARx aBleS ON PRETEST SUBSGQRE 4 

FOR GRO UP^FHREE 



REGRESSION 
RESIDUAL 
F =» 4; 48842 



VARIABLE 
Q 



MULTIPLE R .38359 

R SQUARE _ .14722 

ADJUSTED R SQUARE .11442 

STANDARD EEIROR .47857 

A NALYSIS OF VARIANCE_ 



OF 
1 
26 



SUM OF SQUARES 
1.02798 
5.95478 

SIGNIF F = .0438 

-VARIABLES IN THE EQUATION 

B SE B BETA 



MEAN SQUARE 
1.02798 
.22903 



.44805 



.211486 



.38368 



T 

2.119 



- SUMMARY TABLE^ 

STEP VARIABLE MULTR RSC3 ADJRSQ 



Q ;3837 .1472 



.1144 



F(EQN) SIGF RSQCH 
4.488 .044 .1472 



Q Perception of Learning in Science 



Subscore^ 5 - Food Webs ; 

The predictor variable identified in this analysis was 
the students' desire to take additional science classes. 
The variance accounted for by this variable was 14 percent. 
Refer to Table 73 for the results. 
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Table 73 

REGRESSION OF BACKGRQURB VftRjABfcES ON PRETEST SI 

FOR GROUP THREE (n=29j 



REGRESSION 
RESIDUAL 
F - 4.25786 



VARIABLE 



HULTIPEE R .37513 

R^SgUAEffi ; 14072 

ADJUSTED R SQUAFffi .10767 

STANDARD ERROR 1.53424 

A NALYSIS OP VARlANeE 



DF 

__1 
26 



B 

.67496 



SUM OF SQUARES 
10.02261 
61.20153 
SI6N1F F » .0492 

VARIABLES IN THE EQUATION 
SE B 



MEAN SQUARE 
10.02261 
2.35391 



.32710 



BETA 
.37512 



T 

2; 063 



SUMMARY TABLE_ 

STEP VARIABLE MULTR RSQ ADJRSQ 



MM .3751 .1407 



.1077 



F(EQN) SIGF RSQCH 
4.258 .049 ;14b7 



MM Desire to take ad<Jltlbhal science classes 



Subscbre 6 - Eherov Transfer (Food) : 

The variables in this analysis that had high simple cor- 
relations did hot emerge in the regression at the .05 level 
because of the adjustment for distributibh and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 110 in Appendix Gi 

subscbre 7 - Energy Pyramids : 
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The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data; Free regressions were conducted with these variables 
and the results are reported in Table ill in Appendix G. 

Subsco re 8 - Nutrient Cycles > 

The predictor variable identified in this analysis was 
the students* travel experience to Canada. The variance 
accounted for by this variable was 29 percent. Refer to 
Table 74 for the results of this analysis. 
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fable 74 

RE6imSSI6N (9F BftCKGReUNB VARIABLES ON PRETEST SUBSCOR& 8 

FOR GReUP THREE (n»2^ 



MUtTiPEiE R .53933 

R SQUARE .29088 

AS JUSTED R SQUARE .24917 

STANDARD ERROR .58492 



.ANALYSIS OP VARIANCE 



DF SUM OF SQUARES MEAN SC3UAEIE 

REGRESSION 1 2.38581 2.38581 

RESIDUAL 17 5.81617 .34213 

F = 6.97344 SIGNIF F = .0172 



^VARIABLES IN THE EQUATION 

VARIABLE B SE B BETA T 

C *75263 .28560 .53933 2.641 



- - - SUMMARY TABLE - - - 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
i e .5393 i2909 .2492 6.973 .017 .2909 



C Travel but of the United States (Canada) 
Total Score I 

The predictor variable identified in this analysis was 
the students' ninth grade science achievement grade. The 
variance aeebuhted for by this variable was 44 percent. 
Table 75 cbhtaihs the results of this analysis; 
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Table 75 



REGRESSI ON OF BftCkGRdUND VARIABLES ON PRETEST TOTAL SCORE 

FOR GROUP THREE 1 ^2^ 



REGElESSIdN 
RESIDUAL 
F = 9.47659 



VARIABLE 
TTT 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.66427 
.44125 
.39469 
4.24665 



ANALYSIS OF VARIANCE 



DF 
1 
12 



B 

4.62197 



SUM OF SQUARES 
170.90152 
216.40882 
SIGNIF F = .0096 

VARIABLES IN THE EC3UATI0N 
SE B 



MEAN SQUARE 
170.90152 
18.03407 



1.50141 



BETA 
.66426 



T 

3.078 



- SUMMARY TABLE 

STEP Variable multr bsq adjrsq f(eqn) sigf rsqch 

1 TTT .6643 .4413 .3947 9.477 .010 .4413 



TTT Pretest total score 

Posttest Scores Against Background and Pretest Scores 
Subscores 1 and^ t 

Since no predictor variables emerged in these analyses > 
tables are not included. 

Subscore 3 - Plant^ and Animal Habitats : 

in this analysis two variables were identified. The 
students' eleventh grade science achievement mean (students 
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Who had lot- means made the most gains) accounted for 29 
percsnt of the variance and the students' preference for 
staying in a tent while in the outdoors (students who did 
not prefer tents) accounted for ah additional 21 percent; 
explaining a total of 50 percent of the variance. Refer to 
Table 76 for the results. 



Table 76 

EIEGEIESSION OF BACKGROUN D AND PRETEST SCORES ON P0STTEST 
SUBS CORE 3 F OR GROUP THREE {h»29) 



MULTIPLE R .70699 

R SQUARE .49983 

ADJUSTED R SQUARE .43731 

STANDARD EEIROR .35318 



SUM OF SQUARES MEAN SQUARE 

1.99441 .99729 

1.99574 .12473 

SIGNIF F = .0039 

VARIABLES IN THE EQUATION 

B SE B BETA T 



REGRESSION 2 
RESIDUAL 16 
F = 7.99467 



VARIABLE 

EZ -.25416 
L2 -.43634 



ANALYSIS OF VARIANCE 



.09477 
.17024 



-.47884 -2.682 
-.45763 -2.563 



SUMMARY TABLE^ 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQNJ SIGF RSQCH 

1 EZ .5427 .2945 .2530 7.095 .016 .2945 

2 LZ .7070 .4373 .4373 7.995 .004 .2054 



EZ Eleventh grade science achievemeht mean. 
LZ Preference to stay in tent while traveling 
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Sttbscbre 4 - Food Chains i 

The predictor variable identified in this analyisis was 
the students' cumulative science achievement mean (students 
who had low means made the most gains). The variance 
accounted for by this variable was 24 percent. Table 77 
contains the results of this analysis. 



Table 77 

i^SI^SSION OF BfteKGRbtJND AN]3 PRETEST SCORES ON POSTTEST 
SUBSeORE 4 FOR GROUP TH REE (n=29 )^ 



MtJtTIPEE R .48805 

R SQUftEffi .23820 

ADJUSTED R SQUARE .19338 

STANDARD ERROR .45674 

^ANAtYSIS OF VARIANCE 



BF SUM OF SQUARES MEAN SQUAEIE 

REGRESSION 1 1.10884 1.10884 

RESlDUAt 17 3.54633 .20861 

F = 5.31543 SIGNIF F = .0340 

_VARlAB£iES IN THE EQUATION, 



VARIABte B SE B BETA t" 

V -.04147 .0i7§8 -.48805 -2.306 

SUMMARY TABLE 



STEP VARIABLE MULTR RSQ AISJRSQ F(EQN) SIGF RSQCH 
1 V .4881 .2382 .1934 5.315 .034 .2382 

V Cumulative science achievement mean 



Subscbre 5 - Food Webs; 
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The predictor variable identified in this analysis was 
the total pretest score. The variance accounted for by 
this variable was 37 percent. Refer to Table 78 for the 
results ; 



Table 78 



REGRE SSION OF BACKGROUND AND PEtETEST SCORES ON POSTTEST 
SUBSCORE 5 FOR GR OUP^ THREE {h°29) 



MULTIPLE R .60962 

R SQUftElE .37163 

ADJUSTED R S53UARE .33467 

STANDARD EEIROR .62974 

ANALYSIS OF VARIANCE. 



DP SUM OF SQUARES MEAN SQUARE 

REGRESSION i 3.98725 3.98725 

RESIbUJiL 17 6.74182 .39658 

F = 10.05415 SIGNIF F = .0056 

-VARIABLES IN THE EQUATION 



VARIABLE B SE B BETA T 

TTf .08622 .02719 .60961 3.171 

SUl^lMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQGH 
1 TTT .6096 .3716 .3347 10.054 .006 .3716 



TTT Pretest Total score 



Subsco re 6 - Energy Transfer (Food) i 
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The predictor variable identified in this analysis was 
the students' preference for doing atdoor investigation jn 
their science classes. The variance accounted for by this 
variable was 23 percent, fable 79 contains the results. 



fable 79 

tlEGRESSION OF BfteKSRQUNB AND PRETEST SCORES ON POSTTEST 
SHBSeet^ 6 FOR GROUP THREE ( iagg2^ 



DF 

REGRESSION 1 

RESIDUAL^: 17 
F = 4.96552 



MUtTlPtE R .47546 

R SQUARE .22606 

AS JUSTED R SQUARE .18053 

STANDARD ERROR .60609 

A NALYSIS OF VARIANCE 



SUM OF SQUARES 
1.82407 
6.24490 

SIGNIF F = .0396 



MEAN SQUARE 
1.32407 
.36735 



VARIABLE B 
6 1.71428 



VARIABLES IN THE EQUATION 
SE B 



.76930 



BETA 
i47545 



T 

2.223 



SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 
1 0 .4755 .2261 .1805 4.966 .040 .2261 



Prefer outdoor investigations in science classes 



Subscbre 7 - Energy Pyramids ; 
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Since no variable emerged in this analysis^ a table is 
not included; 

Subscbrg B— - Nutrient Cvc les t 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 112 in the Appendix 
6. 

Total Score I 

The predictor variable identified in this analysis was 
the pretest total score. The variance accounted for by 
this variable was 35 percent; The results of this regres- 
sion are presented in Table 80; 
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Table 80 



REQE^SSIQR GF BfteKSROUNB ANB PRETEST SCbRESiQN POSTTEST 
TOTAL SeSRE FOR GROUP THREE (n==29)^ 



REGRBSSION 
RESIDUfiE 1 
F « 9.D8596 



MUtTIPtE R .59018 

R SQUARE .34831 

ADJUSTED R SQUARE .30997 

STANDARD ERROR 1.67612 

ANALYSIS OF VARIANCE 



DF 
1 
17 



SUM OF SQUApS 
25.52604 
47.75967 

S16N1F F « .0078 



MEAN SQUARE 
25;526d4 
2.80939 



^VARIABLES IN THE EQUATiON 

VARIABLE B SE B BETA T 

TTT .21817 .07237 .59017 3;dl4 



- SUMMARY TABLE : _ 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

i TTT .5952 i3483 .3100 9.086 ;dbf ;3483 



TTT Pretest Total score 

Adjusted Gain Scores against Background and Pretest Scores 
Subs« .-o re 1 - Plant and Animal eharacteristlcs j 
In this analysis two variables were identified. The 
pretest Sibscbre 1 (students who scored low on the pretest 
made the most gains) accounted for 61 percent of the vari- 
•ince and ths students' travel experience to Canada (stu- 
dents without the experience) accounted for an additional 
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ii percent, explaihlhg a total of 72 percent of the vari- 
ance i Refer to fable 81 for the results. 



fable 81 

REGRESSION OF BfteKQReUNi3 AND PRETEST SCORSS ON ADJUSfED 
GAIN SUBSCOEIE 1 FOR GROUP THREE (n'=29) 



MOtflPEE R .85034 

R SQUARE .72308 

ADJUSfED R SQUAEIE .68847 

SfANDARD ERROR .50625 



VARIANCE 



&? 'HJ^d OF SQUARES MEAN SQUARE 

REGRESSION ? 10.70733 5.35366 

RESlDUAt 1, 4.10055 .25628 

F « 20.8895 SIGNI?? P « . vOfjO 

_yARIAt>tES IN THE EQUATION. 



variabejE b se e beta T 

fi -1.05825 .16460 -.88577 -6.429 

e -1.71359 .67294 -.35083 -2.546 



SUMMARY TABLE 

STEP VARJABE.E MUtfR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 fi .7816 i6i09 .5880 26.6i56 .000 .6109 

2 e .8503 .7231 .6885 20.890 .000 .1122 



fl Pretest Subscore 1 

e Travel out of the United States (Canada) 



Subscore 2 - Plant and Ahimeul^d entif icati on i 
In this analysis four \7ariables were identified. These 
included: the pretest subscore 2 (students who scored low 
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on the pretest made the most gains); preference for working 
in groups in science classes; the total years of science 
classes taken at the secondary level; and preference for 
listening to lectures in science clanses. These variables 
contributed 93 percent^ 2 percent^ 1 percent > and 1 per- 
cent^ respectively, to the variance, explaining a total of 
97 percent of the variance. Table 82 contains the results* 
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Table 82 

REGRESSION OF BfteKGR6UNB AND PEIETEST RESULTS ON ftPJUSTED 



GftIN SUBSeORE 2 FOR GROUP THEIEE 4 n^"^^ 



- ^ : BP 
REGRESSION 4 
RESIDUfiE 14 
F = 139.01457 



MULTIPLE R .98764 

R SQUARE .97544 

AB JUSTED R SQUARE .96842 

STANDARD ERROR .13140 

ANALYSIS OF VARiANGE 



SUM OF SQUARES 
9.60065 
.24172 
SIGNIF F = .0000 



MEAN SQUAEIE 
2.40016 
.01727 



VARIABLE 
12 



VARIABLES IN THE EQUATION 
B 



.97579 



SE B 
.04350 



BETA 
-.958048 



T 

-22.431 



w_ 


.43240 


.10858 




.181237 


3. 


982 


TT 


.08325 


.03221 




.109260 


2. 


584 


L 


.17768 


i 08211 




.099060 


2. 
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SUMMARY ' 


l'/y3LE 








STEP 


VARIABLE 


MULTR 


RSQ 


Al.UFS'- 


F(EQN) 


SIGF 


RSQCH 


1 


T2 


.9681 


.9371 


.9334 


253.384 


.000 


.9371 


2 


W 


.9780 


.9565 


.9510 


175.724 


.000 


.0193 


3 


TT 


.9835 


.9672 


.9607 


147.570 


.000 


.0108 


4 


L 


.9876 


.9754 


.9684 


139.015 


.ddO 


.0082 



T2 Pretest ssubscbre 2 

W_ Preference for wbrkihg in_groups in science classes 

TT Total years of science |at secondary level) 

L Preference for listening to lectures in science classes 



Subscbre 3 - Plant and ftnimai Habitats s 

Three variables were identified in this analysis. These 
included: the pretest subscbre 3 (students who scored low 
bn the pretest made the most gains); the eleventh grade 
science achievement mean (students with low means made the 
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most gains); and preference for staying In tents while 
expibring the outdoors (students who did not prefer tents). 
These variables contributed 77 percent, S percent, and 5 
percent, respectively, to the variance, explaining a total 
of 88 percent of the variance. Refer to Table 83 for the 
results. 



Table 83 



IffiGRESSlQN QF BftCKGRQUND Km 



:ORES ON ADJUSTED 



GAIN SUBSCQRE 3 FOtU GROUP THREE (h =2»4^ 



REGRESSION 

RTSiDUftL 

F » 37.44249 



MULTIPLE R .93925 

R SQUftElE .88219 

ADJUSTED R SQUARE .85863 

STANDARD ERROR .36803 

A NALYSIS OF VARIANCE 



DF 
3 
15 



SUM OF SC3UAEIES 
15^21458 
2;d3173 



SIGNIF F 



.0000 



MEAN SQUARE 
5.07153 
.13545 



VARIABLE 



.VARIABLES IN THE EQUATIO N 
B SE B BETA 



T3 
EZ 
LZ 



-1.61290 
-.24811 
-.43831 



.10313 
.69886 
.17746 



.87154 
.22484 
.22111 



-9.821 
-2.510 
-2.470 



SUMMARY TAB!:.3_ 

STm VARIABLE MULTR RSQ ADJr.dQ 



i 

2 
3 



F(EQN) SIGF RSQCH 



T3 .8769 .7689 .7553 
EZ .9134 .8343 .8136 
LZ .9393 .8822 .8586 



56.564 .060 .7689 
40.276 .Odd .0654 
37.442 .ddd .0479 



T3 Pretest subscore 3 

EZ Eleventh grade science achievement mean 

LZ Preference for staying in tents while traveling 
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Subscor e 4 —Food Chains ; 

In this analysis two variables were Identified, The 
pretest subscore 4 (students who scored low oh the pretest 
made the most gains) accounted for 92 percent of the vari- 
ance and the students* cumulative science grade mean (stu- 
dents with low means made the most gains) acccuhted for an 
additional 2 percent^ explaining a total of 94 percent of 
the variance. Refer to Table 84 for the results i 
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Table 84 

SROUND AND PRETES T^GQRES ON ADJUSTED 



GAIN SUBSCOEIE 4 FOR GROUP THREE ln=29) 



MULTIPLE R .97105 

R SQUAEIE .94295 

ADJUSTED R SS3UARE .93581 

STANDARD ERROR .46129 



ANALYSIS OF VARIANCE 



DF SUM OF SQUARES MEAN SQUARE 

FlEGRESSldN 2 56.27019 28.13510 

RESIDUAL 1(5 3.40406 .21279 

F = 132.21838 SIGNIF F = .0000 

^VARIABLES IN THE ECJUATION. 



VARIABLE B 3E B BETA 



T4 -.92723 .06097 -.93033 -15.208 

V -.04315 .01861 -.14185 -2.319 



- - - --- SUMMARY TABLE 

STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 T4 .0611 .9238 .9193 206.017 .000 .9238 

2 V .9711 .9358 .9358 132.218 .000 .oI92 



T4 Pretest subscore 4 

V Cumulative Science grade mean 



Subscore 5 ^ Foo d Webs ; 

in this analysis two variables were identified. The 
pretest subscore 5 (students who scored low on the pretest 
made the most gains) accounted for 76 percent of the vari- 
ance and the pr:^test subscore 3 accounted for an additional 
7 percent, explaining a total of 83 percent of the vari- 
ance. Table 85 contains the results. 
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Table 85 



REGRESSION OF BACKGROUND AHD PEIETEST SeORES ON ABJUSTEB 
GAIN SUBSCORE 5 FOR GROUP THREE {n =29j 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.90864 
.82553 
.80383 
.62637 



ANALYSIS OF VARIANCE 



REGRESSION 

RESIDUAL 

F = 37.87828 



DF 
2 
16 



JM OF SQUARES 
29.72252 
5.27774 
SIGNIF F = .0000 



MEAN SQUARE 
14.86126 
.39234 



VARIABLE 



.VARIABLES IN THE EQUATION 

B SE B BETA 



T 



T5 
T3 



.83963 
44762 



.09657 
.17978 



-.92990 
.26658 



-8.685 
2.490 



SUMMARY TABLE 



STEP VARIABLL MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH 

1 T5 .8707 .7581 .7438 53.258 .000 .7581 

2 T3 .9086 .8023 .8038 37.878 .000 .0676 



TS Pretest subscdre 5 
T3 Pretest- subscdre 3 



EnerctV Transfer (FdddH 



The predlctdr variable Identified in this analysis was 
the pretest subscdre 6 (students who scdred low oh the pre- 
test made the mdst gains). This variable accounted for 33 
percent of the variance. Table 85 cdhtaihs the results. 
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Table 86 



REGRESSION OF B&CKGRDUHD ARB PRETEST SeQRES ON ABjUSTED 
GAIN SUBSCORE 6 FOR GROUP THREE (n=29j 



BF 

REGRESSION 1 
RESIBUAL 17 
F = 8.52745 



VARIABLE 
T6 



MULTIPLE R .57797 

R^ SQUARE .33405 

ADJUSTEB R SQUARE .29488 

STANBAEIB ERROR .63065 

ANALYSIS OF VARlANeE 



SUM OF SQUARES 
3.39152 
6.76119 

SIGNIF F = .0095 



MEAN SQUAEIE 
3.39152 
.39772 



VARIABLES IN THE EQUATIQN.^^ 

B SE B BETA 



-.61691 



.21125 



-i57797 



T 

■2, 920 



STEP VARIABLE MULTR 

i T6 .5780 .3341 



SUMMARY TABLE_ 
RSQ ABJRSQ 



.2949 



F(EQN) SlGF RSQCK 
8.527 .010 .3341 



T6 Pretest subscore 6 



Sabscoire 7 - Energy Pyramids ! 

In this analysis two predidtors were Identified. The 
pretest subscore 7 (students v/ho scored low bit the pretest 
made the most gains) accounted for 91 percent of the vari- 
ance and preference for staying in travel trailers while 
exploring the outdbbrs (students who did hot prefer travel 
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trailers) accounted for an additionai 3 percent, expialriirig 
a total of 94 percent of tfie variance. Table 87 contains 
the results* 



Table 87 

REGRESSleN QF BfteKGRQUND AND PEIETBST SCORES ON^ftP JUSTED 
GAINS SeORE 7 FOR GROUP THREE (n=29) 



MUtTlPfcE R .96841 

R SQUARE .93782 

ADJUSTED R SQUARE .93005 

STANDARD ERROR .48708 



SUM OF SQUAEIES MEAN SQUARE 

57.25325 28.62662 

3.79602 .23725 
SIGNI? F = .0000 

.VARIABLES IN THE EQUATION 



B SE B BETA T 



DF 

REGRESSION 2 
RESIDUAE 16 
F = 120*65967 



VARIABtE 

T7 -.92923 
hZ -1.21289 



.ANi^YSIS OF VARIANCE 



.05923 
.45158 



-.98229 -15.534 
-.16983 -2.686 



SUMMARY TABLE 

STEP VARIABtE MUE.TR EISQ ADJRSQ F(EQN) SIGF ISQCH 

1 T7 .9538 .9098 .9094 171.440 .000 .9098 

2 tZ .9684 .9378 .9300 120.660 .000 . 02G0 



T7 Pretest subscore 7 

LZ Preference for staying in travel trailers 



S Ubsebre 8 • Nutrient Cycles j 
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The predictor variable identified in this regression was 
the pretest subscbre 8 (students who scored low on the pre- 
test made the most gains). The variance accounted for by 
this variable was 75 percent. The results to this analysis 
are found in Table 88, 

Table 88 

REGRESSION aEB&ckSROUND AND PRETEST SCeRES ON ftBJUSTEd 
GAIN SCORE 8 FOR GROUP THREE (h=29) 



HULTXPLE R ,86542 

R SQUARE ,74895 

ADJUSTED R SQUARE ,73419 

STANDARD EEIROR ,49818 

ANALYSIS OF VARIANCE 



DF SUM OF SQUAffiES MEAN SQUAFtE 

REGRESSION 1 12.18619 12.18619 

RESIDUAL 17 4.08475 .24828 

F = 50.71675 SIGNIF F = .0000 

.VARIABLES IN THE EQUATION 



VARIABLE B SE B BETA T 

T8 -1.21891 .177115 -.86542 -7.122 

SUMiRY TABLE 



STEP VARIABLE HULTR RSQ ADJRSQ F{EQN) SIGF RSQCH 
i T8 .8654 .7490 .7342 50.717 .888 .7498 

T8 Pretest subscbre 8 



Tbfeal Ad^tisted Gain Scbre i 
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The predictor variable Identified in this analysis was 
the pretest total score (students who scored low on the 
pretest made the mos+- gains). The variance accounted for 
by this variable was 86 percent. The results are presented 
in Table 89. 



Table 89 



RESRESSSeN OF BftCKGRdUND AND PRETEST SCOEIES ON ftPJUSTEb 
TOTAL SGGRE FOR GROUP ^NE (n=29) 



DF 

REGRESSION 1 
RESIBUAt 17 
F 103.74357 



MUETlPEE R .92693 

R SQUARE .85921 

ADJUSTED R SQUARE .85092 

STANDARD ERROR 1.82080 

ANALYSIS OF VARIANCE 



SUM OF SQUARES 
343.94048 
56.36001 

siGNiF F = .dddd 



MEAN SQUARE 
343.94048 
3.31529 



VARIABLE 
TTT 



B 

-.80084 



VARIABLES IN THE EQUATION 
SE B 



.d7862 



BETA 
-.92693 



T 

-10.185 



SU^MARY TABLE_ 

STEP VARIABLE MULTR RSQ ADJRSQ 



TTT .9269 .8592 



F(EQN) SIGF RSQCH 
.85d9 ld3.744 .Odd .8592 



TTT Total Pretest Score 



172 



154 

Adjusted Retention Gain Scores against Backgrbund> Pretest; 

Posttest, and Adjusted Gain Scores 

Subs cor e 1 — P4ant^^ nd Animal Characteristics : 

The predictor variable identified in this analysis was 

the adjusted gain subscore 5. The variance accounted for 

by this variable was 23 percent. Table 90 contains the 

results of this analysis. 



Table 90 



REGRESSION OF BACKGROUND, PRETEST, POSTTEST^ AD JUSTEB GAIN 
SCOEIES ON ADJUSTED RET ENTION SUBSCOEIE 1 FOR GROUP THREE 

4n=29 ) 



ElEGRESSION 
ElESlbUAL 
F = 5.18947 



MULTIPLE R .48360 

R SQUAEIE .23387 

ADJUSTED R SQUARE .18880 

STANDARD ERROR .65846 

^ ANALYSIS OF VARIANCE 



DP 
1 

17 



SUM OF SQUARES 
2.25Q00 

7.37069 

SIGNIF F = .0359 



MEAN SQUARE 
2.25000 
.43357 



VARIABLE 
ADS 



-VARIABLES IN THE EQUATIO N 

B SE B BETA 



25000 



.10974 



.48360 



2.278 



SUMMARY TABLE 

STEP VARIABLE MULTR EISC3 ADJRSQ F{EQN) SIGF RSQCH 

1 Ab5 .4836 .2339 .1888 5.189 .036 .2339 



Ab5 Adjusted Gain subscore 5 
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Subscore 2 - Plant and A nimal Identification : 
The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 113 in Appendix G. 
Subscore 3 - Plant and AnlmaJ^ Habitats : 

The predictor variable identified was the pretest subs- 
core 1 (students who scored low on the pretest made the 
most gains). This variable accounted for 25 percent of the 
variance. Refer to Table 91 for the results. 
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Table 91 



REGRESSIO N O F BACKGR OUND. PRETEST, POSTTEST . AD JUSTED G&IN 
SebElEg i. i>i RETENTJON ADJ USTED SUBSCOEIE 3 FO R GROUP THREE 

(n=29) 



MULTIPLE R .49623 

R SC3UARE .24624 

ADJUSTED R SQUARE .20190 

STANDAEID EEIROR .61913 



.ANALYSIS OF VARIANCE- 



DF SUM OF SQUARES MEAN SQUARE 

REGEIESSION 1 2.12884 2.12884 

RESIDUAL 17 6.51648 .38332 

F = 5.55364 SIGNIF F = .0307 

.VARIABLES IN THE EC3UATI0N 



VARIABLE B SE B BETA T 

Tl -.45299 .19222 -.49622 -2.357 



SUMMARY TABLE 



STEP VARIABLE MULTR RSQ ADJRSQ F(EQN) SIG7 RSQCH 
i Ti .4962 .2462 .2019 5.554 .031 .2462 



fl Pretest sttbscore 1 



Sttbscore 4 - Food Chains ; 

In this analysis four variables were identified. These 
included i the adjuited gain subscore 7 (students who 
scored low on the pretest made the most gains j ; the pretest 
subscore 6 (students who scored low on the pretest made the 
moat gains); the cumulative science grade mean; and prefer- 
ence for listening to iec cures in science classes. These 
variables contributed to 26 percent, 17 percent, 21 per- 
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Cent, arid 9 percent, respect- y> to the variance, 
explaining a total of 73 iperdehe of the variance. Table 92 
reports these results. 



Table 92 



REGRESSION OF BACKGROUND PRETEST, POSTfEST, AB JUSTED Gkm 
SCORES ON ElETENTION ADJUSTED SUBSCISRE 4 FQR GROUP THREE 

(n=29) 



MULTIPLE R 
R SQUARE 

ADJUSTED R SQUARE 
STANDARD ERROR 



.85649 
.73357 
.55745 
.42393 



REGRESSION 

RESIDUAL 

F = 9.63663 



DF 
4 
14 



.ANALYSIS OF VARIANGE 



SUM OF SQUARES 
5.92735 
2.51690 

siGNiF F = ioeoe 



MEAN SQUARE 
1.73184 
.17971 



VARIABLE 


B 


SE B 


BETA 




T 


AD7 -.17007 


.D57Q3 


-.4?243 


-2. 


982 


T8 -.59301 


.15553 


-i55255 


-3. 


788 


V .05906 


.01785 


.48805 


3. 


308 


L .55465 


.^4727 


.31559 


2. 


243 






SUMMARY TABLE 








STEP VARIABLE 


BJULTR 


R3Q ADJRSQ 


F(EQN) 


SIGF 


RSQCH 


1 AD7 


.5115 


.2515 .2132 


6i023 


.825 


.2616 


2 T8 


.6560 


.4303 .3591 


6i643 


.811 


.1637 


3 V 


.7986 


.6378 .5554 


8.805 


.801 


.2075 


4 L 


.8565 


.7335 .5574 


9,637 


i80i 


.895S 



ftp? Adjusted Gain subscore 7 

T8 Pretest subscore 8 

V Cumulative science achievement mean 

L Preference for listening to lectures in science classes 



176 



158 

Subscore 5— P ood Webs : 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the ,05 level 
because of the adjustment for distribution and missing 
data. Free regressions were conducted with these variables 
and the results are reported in Table 114 in Appendix G. 

Subscore 6 -Ener av Transfer {Fo od4 : 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the ,05 level 
because of the adjustment for distribution and missing 
data* Free regressions were conducted with these variables 
and the results are reported in Table 115 in Appendix G. 

Subscore 7 - Ene rcrv Pyramids : 

Since no predictor emerged^ a table is not included, 
Subscore 8 - Nutr4c t- Cycles i 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .OS level 
because of the adjustment for distribution and missing 
data* Free regressions were conducted with these variables 
ana the results are reported in Table 116 in Appendix G. 

Total Score : 

The variables in this analysis that had high simple cor- 
relations did not emerge in the regression at the .05 level 
because of the adjustment for distribution and missing 
data* Free regressions were conducted with these variables 
and the results are reported in Table 117 in Appendix G. 
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Regression Summaries of Major Predictors 

Gbmparative summaries of the major predictor of each 
subscore for the three groups are presented in Tables 93 
through 95. Only the major predictor that emerged is spec- 
ified in these tables. The other variables that accounted 
significantly for the variance in each of the subscores 
and/or total score are reported in Tables 18 through 92. 

Table 93 indicates that ho common background variable 
for all the grbtaps emerged oh any of the subscores or total 
score for pretest scores. ebmmoh patterns for two of the 
three groups were found in subscore 4 which was the posi- 
tive perception of learning in sciehc"? (Qj, in subscore 6 
was the desire to take additional science classes (MM) , and 
in subscore 8 which was travel distance (TM) . The variance 
explained by the individual variables ranged from 12 per- 
cent to 44 percent with a mean of 24 percent. 

Table 94 indicates that ho common background variable or 
pretest score for all the groups emerged on any of the 
subscores or total score for posttest scores. The most 
consistent predictors were those related to the pretest. 
If the posttest had hot had a low ceiling/ the pretest 
might have been a stronger predictor. Several of the stu- 
dents in each group with high scores on the pretest had 
little room to increase their scores. 
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Table 95 reveals a consistent pattern of pretest scor^^s 
that emerged as major predictors for the individual concept 
strands on adjusted gain scores. Not only did the pretest 
scores relate to adjusted gains but consistently did with a 
high amount of explained variance. The variance accounted 
for by pretest scores ranged from 33 percent to 98 percent 
with a mean of 63 percent of the variance. Those students 
had lower scores made the greatest gains. This is evi- 
dence that the instruction was generally effective. 

Table 96 indicates that no common variables emergcid on 
any subscores or total score. However/ pretest and adjust- 
ed gain scores appeared more frequently than background 
variables (accounting for a mean variance of 30 percent) 
and indicated that the students who had scored low on thv3 
pretest achieved the greatest gains in the posttest and 
showed evidenc^e of retention in the delayed testing i 



179 



Table 93 

BACKGROUND VARIABLES OR PRETEST SeORES 







\72SOT finr T7 




RSQ 


ABJRSQ 


1 


one (n=29) 


no predictor 










X 


two \ n— z X 1 _ _ 


ho predictor 










X 




Ci/t 


• o /uo 


i o ^7 i 

• ±37± 


.0863 


* _ 


2 


one (n^29) 


m 


.3863 


.1492 


1 ^ '7'7 
. XX / / 






uwo \ n— zx I _ 


TTrn 
U T 


c n ^ z 


• 3523 


. 2i / X4 




6 




Q 


• oi.OO 




.2383 




3 


one (n=29) 


c 


.3419 


^169 


. UOX / 




-a 


uwo 4 n~"Z X / _ _ 


y_ 


C C T O 


3039 


. 20U4 










• O^/i f 


• 294b 


.2553 


- 


4 


one (n=29) 


8 


.4342 


.1885 


. xxoo 







two in— zxi__ 




CO A C 


. 3416 








txix66 4 n — j 


y 




1 i Q 
. ±4 /2 


.1144 




5 


one (n=29) 


HO _ 


.4576 


.2094 


. XOOX 




D 


two ^ n— z X i _ _ 


no preaicuor 










c 


tXlX66 \ Tl — ^ 


jyUYi 


. o /oX 


1 4u / 


10 77 
. X U 7 7 








MM 


. 4ZXO 


. X / / 3 


.1470 




6 


two (n=2li_ 


lilM 


.6180 


.3820 


.3476 




6 


three (h=29) 


LL 


.4099 


.1681 


.1191 


* - 


7 


one (n=29) 


CG 


.4289 


.1840 


.1330 




7 


two (n=211_ 


no predictor 










7 


three (n=29) 


MM 


.6650 


.4422 


.4094 




8 


one (n^29) 


TM 


.3870 


.1498 


.1183 




8 


two ( n«2li _ 


TM 


.4591 


.2108 


.1669 




8 


three (n=29) 


C 


.5393 


.2909 


.2492 




T 


one (n=29) 


Y 


.4782 


.2288 


.1859 




T 


two (n=2li_ 


TV 


.5322 


.2833 


.2385 




T 


three (n=29) 


NG 


.6643 


.4413 


.3947 





* indicates variables hdtat p <.05 in the regressions 
indicates a negative relationship 

WV Wat*3hed science television prograniis 

y Cumulative science achievement mean 

Q__ Positive perception of learning in science 

PG Previous science grade mean 

HO Hike dUtddprs 

MM Desire td take additional science classes 
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Table 93 (continued) 



TM Take trips that exceed a distance of 50 miles 

Y Reading as a preferred way of learning science 

TV Watch science television programs (preference) 

S Travel experience (South America) 

e Travel experience (Gahada) 

NG Ninth grade science achievement grade 

UT Tenth grade student 

GG Guriient science achievement grade 

hh Prcftrr lodge facilities when butdbbrs 
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Table 94 

BftCkCSRbUNI3-A^D_ PRETEST SCC3rES ON POSTTEST SCORES 



SCORE 


GROUP 




VARIABLE 


KiJLTR 


RSQ 


ADJRSQ 


1 


one (n=29) 




WV 


.5441 


.2960 


.2520 


1 


two (n=21) 




T8 


.6006 


.3608 


.2808 * 


1 


three (n^'29) 

: 


no 


predictor 








2 


one (n=29) 




MM 


.4266 


.1820 


ol309 * 


2 


two (n=21) 


no 


predictor 








2 


three (n=29) 




no 


predictor 








3 


one (n=29) 




CG 


.5757 


.3314 


.2897 


3 


two (n=^21) 


no 


precllccor 








3 


three (n=^29) 

- -- 




EZ 


.5427 




.2945 


.2530 


4 


one (n=29) 




DP 




.2500 


.2031 


4 


two (n=21) 


no 


pre--, ■ ■ .■■ 








4 


three (n--29) 




V 


, <;j8i 


.2382 

— 


.1934 


5 


one (n=29) 




M 


.5215 


.2720 


.2265 


5 


tv;o (n=21) 




T8 


,5530 


.3058 


.2190 * 


5 


chree (n=29) 




TTT 


.6096 


.3716 

■ 


.3347 


6 


one (n=i§) 




V 


.5518 


.3044 


.2610 


6 


two (n=21) 




SX 


.6633 


.4400 


.3700 - 


6 


three (n=29) 




b 


.4755 


.2261 


.1805 


_ 


one (n=29) 




L 


.4331 


.1876 


.1368 * 


7 


two (n=21) 




TTT 


. 7584 


.5722 


.5227 


7 


three (n=29) 


no 


predictor 








8 


one (n=29) 




LX 


.4880 


.2381 


.1905 - 


8 


two (n=21) 




EJ 


.8065 


.6504 


.6067 


8 


three ( n=29 ) 




T6 


.4718 


.2226 


.1255 * 


T 


one (n=29) 




Q 


.5983 


.3579 


.3178 


T 


two (n=2i) 




EJ 


.8138 


.6623 


.6200 


T 


three (n=29) 




TTT 


.5902 


.3483 


.3100 



* indicates variable^: not at p <.05 in the regressions 
indicates a negative relationship 

WV Watched science television programs 

CG Current cumulative science achievement grade 

EZ Eleventh grade science achievement mean 

DP Desire to travel to new and different places 

TTT Pretest total score 

V Cumulative science achievement mean 
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Table 94 (continued) 



SX Student's sex 

EJ Enjoyinent of science classes 

H Travel experience (Mexico) 

0 Prefer outdoor investigations in science classes 

LX Prefer lodge facilities when exploring the butdbbrs 

T8 Pretest subscore 8 

T_6 Pretest subscore 6 

HM Desire to take additions., ^r-cience classes 

Q Positive perception of learning in science 

L "^reference for lectures in science classes 
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Table 95 

BACKGROUND AND PRETEST ON ADJUSTED SftlN SeORES 





GKUUF 


VARIABLE 


MULTR 


RSQ 


ADJRSQ 




X 


one in— ^y) 


Tl 


. 6969 


. 4835 


. 4535 




1 


two (n=21i_ 


Tl 


.6592 


.4345 


.3639 


- 


n 

1 


tiiree (n— 29) 


Tl 


. 7816 


. 6109 


. 5880 


— 




pn6 in— 2yj 


T2 


• 8085 


. 6536 


. 6320 




2 


two (n=21i_ 


T2 


.9006 


.8111 


. 7875 


- 


2 


tnree (n— 29) 


T2 


. 9681 


. 9371 


. 9334 


— 




one (n=29) 


m o 

T3 


« 7525 


. 5663 


. 5392 




3 


two (n=2li _ 


T3 


.7519 


. 5805 


. 5280 


- 


o 


cnree (n— 29) 


m o 

T3 


. 8769 


. 7689 


. 7553 


— 


A 


T 

one (n=2?) 


T4 


. 6314 


. 3986 


. 3610 




4 


two (n=2li 


T4 


.8160 


.6559 


.6241 


- 




tnree tn— 29) 


T4 


. 9611 


. 9238 


. 9193 


— 




# *^r\\ 

one (n=29) 


m C 

T5 


. 6954 


. 4836 


. 4513 




5 


two (n=21) 


T5 


.8912 


.7942 


. 7684 


- 




tnree i n— 2 9 ) 


T5 


. 8 ; 07 


. 7581 


. 7438 




o 


one in— Z9) 


To 


^ r* r* 

. 6505 


. 4232 


. 3871 




6 


two (n=21J 


TTC 


. 7943 


.6209 


.5848 





6 


three (n=29) 


T6 


.5780 


.3341 


.2949 




7 


one (n=29) 


T7 


.5704 


.3254 


.2832 




7 


two (n=2li 


T7 


.9917 


.9836 


.9815 




7 


three (n=29) 


T7 


.9538 


.9098 


.9094 




8 


one (n=29) 


T8 


.5737 


.3291 


.2871 




8 


two (n=21) 


SG 


.6438 


.4145 


.3414 




8 


three (n=29) 


T8 


.8654 


.7490 


.7342 




T 


one (n=*2?) 


TTT 


.6392 


.4087 


.3717 




T 


two (n=^2li 


TTT 


.3852 


.7835 


. 7565 




T 


three (n=29) 


TTT 


.9269 


.8592 


.8509 





indicates variables nbtat p <. 05 in the regressions 
indicates a negative relationship 



Tl Pretest subscore 1 

T2 Pretest subscore 2 

T3 i?retesc subscore 3 

T* Pretest subscore 4 

T5 Pretest subscore 5 

T6 Pretest subscore 6 
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Table 95 (continued) 

T7 Pretest subscore 7 
T8 Pretest subscore 8 
TfT Pretest total score 

S6 Seventh grade science achievement grade 
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Table 96 



BACKGROUND, PRET EST^^OSTTEST > and ADJUSTED GAIN SCORES OK 

ElETENTION GAIN SCOEIES 





GRntjp 


VARTARf F 

V ATvXrlO i-jXIi 






ADJRSQ 




1 


one (n=29) 


H 


.5167 


.2669 








i 




iio ^£;eQxccor 












i 




arm 






.1888 






2 


one (n=29) 


AD2 


.6380 


.4070 










I- WO '•-L/ 




• PO?^ 


it c n 








2 


l«li.L ^ 11* § 


mo 
X O 




1 Q O cr 


.1450 


* 






one (n=29) 


L 


.5132 


.2633 










I- WO V *^ — ^-L 7 


^o g>jL6cixo uor 












3 




X X 






.2019 






4 


oxi^ {n=29) 


ADS 


.5363 


.2877 


• ^ 4 OX 








wWI..' V 11 ^X } 


XlO ^JLSUXOUOX 












*t 


Ull^ / 






OAT C 


.2182 






5 


one (n=29) 


ADT 


.d432 


.2951 








c« 


i«wu y ii^'^i^iX } 




« P^O^' 


• 9tX / p 








sJ 


l«ll^ CSC ^ ll § 






T SI A O 


. 1362 


* 




















6 


one ( n=29 \ 


H 






.3691 






6 


two (n=21) 


S 


.8102 


.6564 


.6134 






6 


three {n=29I 


MM 


.3588 


.1287 


.0774 


* 




















7 


one (n=29) 


T4 


.4438 


.1969 


.1467 


* 




7 


two (n=21) 


ADS 


.6896 


.4755 


.4100 






7 


three (n=29) 


no predictor 




























8 


one (n=29) 


ADS 


.536'D 


.2873 


.2428 






8 


tv?o (n=21) 


PCS 


.5629 


.3169 


.2315 


* 




8 


three (n=29j 


T5 


.4470 


.1998 


.1527 


* 




















T 


one (n=29) 


ADT 


.6644 


.4415 


• 4065 






T 


two (n=21) 


no predictor 












T 


three (n=29 j 


MM 


.4388 


.1925 


.1450 


* 





* indicates variables not at p <. 05 in the regressions^ 
indicates a negative relationship 

Ab5 Adjusted Gain score 5 
Ap2 Adjusted Gain score 2 

pP ber;ire to travel to new and different places 
Ad3 Adjusted Ga^n score 3 
Tl Pretest subk ^e 1 



186 



±6B 

i'abie 9vS (continued) 

ADS Adjusted Gain score 8 

AD? Adjusted Gain score 7 

H Travel experience (Hawaii or Alaska) 

S _ Travel exger^erice 1 South America J 

ADT Adjusted Gain total score 

AP6 Adjusted Gain subscdre 6 

T3 Pretest subscdre 3 

T4 Pretest subscdre 4 

T5 Pretest subscdre 5 

PG Previdtis science achievement grade 

MM Desire to take additidnal science classes 

NH Like to hike in nature 

L Preference for lectures in science classes 
PERCENTAGE QF POSSIBLE QMH MD EMPHASIS FtftTINGS 

Teachers in the srudy indicated the coverage delivered 
for each targeted concept area and also recorded the nature 
of the coverage for each topic oh ah instructional emphasis 
form (Appendix C). Tables 97 through 99 summarize the 
rahkihgt of the tuee groups i Extensive coverage was rep-- 
resented by a fatirj if* 3; average coverage with a 2; and 
ho coverage by i. The percentages of possible gain for 
each subscore area, which was based oh pre to pbsttest 
changes and the potential for change^ are also reported in 
Tables 97 through 99. The emphasis ratings were compared 
with the rankings deri\7ed from the percentage of possible 
gain. A discrepancy check was employed with the eirnphasis 
ratings and the ranking of gain. The discrepancy scale 
ranges from 0-17 for groups one and two^ and 0-1 y for group 
three (scale is based on the numeric total of the v^riphasis 
ratings for each group). The v^iry low discrepancy ratings 
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indicate that the areas of instructional emphasis did reg- 
ister the highest percentage of student gains. vmat was 
emphasized was remembered by the students. 

Table 97 



PERCENTAGE OF POSSIBLE GftlJS AND EMPHASIS R ATINGS FOR GROUP 















SUBSeQRE 


PERGENTftGE OF 


ElANKING 


EMPHASIS 


DISCREPANCY 




POSSiBEE GAIN 


OP 




FIATING 


SCORE 


1 


47% 




2 


2 


6 


2 


50% 




3 


3 


0 


3 


47% 




2 


3 


-1 


4 


55% 




3 


3 


0 


5 


44% 




2 


2 


0 


5 


37% 




1 


1 


0 


7 


58% 




3 


2 


-i 


8 


iO% 




1 


1 


0 



Table 98 

PERCENTAGE OF POSS^IBEE GAIN AND EMPHASIS RATINGS FOR GROUP 

TWO ( n^2lT ~ 



SUBSCORE PERCENTAGE OF ElANKING EMPHASIS DISCREPANCY 
POSSIBLE GAIN OF GAIN ElATING SCORE 



1 


64% 


3 


3 




2 


83% 


3 


3 


0 


3 


56% 


2 


3 


-1 


4 


64% 


2 


2 


0 


5 


40% 


2 


2 


0 


6 


25% 


1 


1 


0 


7 


80% 


3 


2 


— X 


8 


20% 


1 


1 


0 
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Table 99 

PERCENTAGE OF POSSIB LE G AIN ANB EMPi;j> F IS RATINGS FOR GROUP 

THFtEE ln=29) 



:,J!JSCORE 


PERCEHTflGE OF 


RANKING 




DISCElEPANCy 




POSSIBLE GAIN 


OF GAIN 


RATING 


SCORE 


i 


77% 


3 


3 


b 


2 


100% 


3 


3 


0 


3 


66% 


2 


3 


-1 


4 


76% 


3 


3 


0 


5 


69% 


2 


2 


d 


6 


73% 


3 


2 


-1 


7 
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HYPOT HESES 

Data resulting from the analyses of the study were 
employed in the acceptance or rejection of the hull hypoth- 
eses. Statements follow . >r each c che hypotheses. 

Hypothesis One: There is no significant change in stu- 
dents' understanding of ecological concepts after field 
instructidn strategies. 

The Student Ecology Assessment ( SEft ) Instrument was 
developed as the means of obtaining information oh stu- 
dents' understanding of concepts related to ecology ahd 
feeding relationships for this study. Items were clustered 
into eight concept strands relatec! to eeoldgy ahd were 
written to addres." levels of concrete ahd abstract thihkihg 
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as well as higher order reasoning levels. The test was 
administered prior to the field experience at a pre-trip 
s^^sibv and then was re-administered at the cbhclusibn of 
the field experience while the students were still on-site. 
The posttest gains made by students of all three groups 
were statistically significant (p <.001) (Appendix H). The 
means of the subscores of the posttest in each of the eight 
concept strands were all higher than the means of the pre- 
test subscores. Based on a comparison of pretest to post- 
test results of the SEft^ Hypothesis One was rejected • 

Hypothesis Two 

Hypothesis Two: There is no signif :l :ant decrease in 
retention of concepts evidenced after the .ield exposure. 

The Student Ecology Assessment (C:*5*^J instrume. c was 
administered to the three groups of stUx"> li^ £o^:r weeks 
after the field instruction program at the groups' final 
posttrip session. The average mean of the posttest for all 
groups was 34.46 and the average mean of the retGr.tidn test 
was 33.95^ thus indicating tjtiat the students did retain the 
concepts. The subscore rceans of the retention test indi- 
cate gains in areas b± instructional emphasis and decreases 
in the areas of no or low emphasis; Based on the retention 
test results of the SEA instrument^ the null hypothesis was 
accepted. 
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Hypothesis Three 

Hypothesis Three i There are no significant relation- 
ships between backgrbuhd variables and gains in understand- 
ing of concepts. 

The student background and attitude form was designed to 
obtain information oh students': science academic standing; 
sex; grade level; science course background; science inter- 
ests; science extracurricular involvements; perceptions of 
learnings; learning style preference; and travel and out- 
door experience. Frequencies were examined for each of the 
variables and only the items that a majority of the stu- 
dents did hot respond to^ or did hot provide data for., were 
eliminated from analysis. These included: ninth grade 
item; the names of the science courses from seventh grade 
to the current class; and travel to Mstraiia and Africa; 
These items received no responses. The background data 
were then entered into multiple regression analysis with 
the results from the pretest^ posttest^ retention test^ 
adjusted gaih^ and the retentloh gain subrcofes and total 
scores. In all of the regressions^ ho consistent pattern 
of backgrbuhd variables emerged for the three groups. In 
some cases common patterns for two of the three groups were 
found in a limited number of subscores but no background 
variables were consistently present. The variance 
explained by these individual variables ranged from 12 per- 
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cent to 44 percent with a mean of 24 percent* The pretest 
scores emerged as predictors consistently with the adjusted 
gain scores i The variance accounted for by pretest scores 
ranged from 32 percent to "^8 percent of the variance (with 
a mean of 63 percent) with the adjusted gain scores. Based 
on the regression results^ the null h5^othesis was accept- 
ed « 

Hypothesis Four 

Hypothesis Four states that there is no significant 
relationship between instructional emphasis and students' 
science achievement gains. 

Teachers indicated the coverage given for each specified 
concept area and also recorded the nature of the coverage 
for each topic on an instructional emphasis form* This 
form Via: completed during the pretrip^ trip^ and posttrip 
sessid .Si information was also requested on the time frad 
emphasis devoted to admii*istrative, procedural^ and 
instructional tasks. Students reported their perceptions 
of bhe emphasis given to each targeted concept area on a 
similar form. The responses were congruent; The emphasis 
ratings were then compared with the percentages of possible 
^aih for each of the subscore areas i The percentage of 
possible C: In was calcaiated based on the pre to posttest 
changes and the potential for galni A discrepancy check 
was employed with the emphasis ratings and the ranking of 
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gain. Based oh a 0 to 19 discrepancy scale ^ the groups 
only registered a 2 or 3 total point discrepancy betweem 
the ranking of gain and emphasis rating. These results 
indicate that the areas of instructional emphasis evidenced 
the highest percentage of student gain. Based on this 
analysis > the hull hj^pothesls was rejected. 
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SUMMARY^ eeNetusieNS, and eiecommendations 



In this chapter a suiiiinary of the study is provided, con-^ 
elusions are drawn, and recommehdatiohs for further study 
and practice are made. 

SUMMARY 

This study was designed to examine the nature of ideas 
and beliefs which students hold about specific scientific 
concepts and to investigate modes of instruction that would 
effectively help them gain an accurate understanding of 
trie ' world. 

The Student Ecology Assessment (SEA) instrument was 
developed as the mean of obtaining information on students' 
understanding of concepts related to ecology and feeding 
relationships. Items were based on the theoretical frame- 
work outlined in the? meaningful learning approach to 
instructibh. Related concepts were carefully selected and 
validated through concept mapping and a literature survey 
of curricular materials and programs on ecology and marine 
studies. The instrument was revised three times as a 
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result of the responses > comments^ and correlational anaiy^ 
ses of four groups of secondary science students. The 
instrument was developed as a mastery device to complement 
the program's instructional emphasis, A student background 
and attitude form was also developed and administered. 
Variables such as science interest^ science involvements^ 
sex, academic achievement, learning style preference, and 
travel and dutdbbr experience were considered and examined 
in the regression analyses. 

An experiential marine science field program served as 
the learning strategy. Three self-selected groups of sec- 
ondary level students participated in the study; Two of 
the groups were from a high school in ebiumbus, Ohio and 
one group was from Fairfax > Virginia. The field component 
of the program for all three groups occurred from 27 Decem- 
ber 1986 to 3 January 1987. Two programs were conducted at 
sites on Andrds Island^ Bahamas and one program took place 
on Grand Cayman island. Exploratory acti^7ities were pro- 
vided during the excursion. Instruction oh ecology com- 
prised one part of the total field program and was moni- 
tored in terms of instructional emphasis and time allocated 
to activities addressing the specified concepts; 

Students responded to The Student Ecology Assessment 
(SEA) prior to, during^ and four weeks after the field pro- 
gram. Data obtained from the SEA were subjected to item 
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analysis evaluation. Further analyses of data from the SEft 
instrument^ student background and attitude fdrm^ and 
instructional emphasis form included: frequency distribu- 
tions; correlational analyses; and multiple regression 
analyses. Additional computations were also performed and 
included I adjusted gain scores; t test calculations; and 
percentages of possible gain. 

Overall, the three groups of students evidenced signifi- 
cant gains in posttest total scores on the SEA instrument 
(p.<.d01). Results on the ratehtioh test also indicated 
that the concepts addressed in the instrument were retained 
by the students. 

Student subscores for each of the eight major concept 
strands were then analyzed separately. Subscbre results 
for the post and retention tests were standardized into 
adjusted gain scores for further analyses to account for 
the ceiling effect that was evident in the pretest results. 
A series of regressions were conducted using subscbre and 
total score data from each group's pretest > posttest, 
retention test, adjusted gain, and retention adjusted gain 
results. Background data and instructional emphasis rat- 
ings were included in the analyses. 

Generally, from all the regressions performed {h=162)^ 
no significant pattern of predictor background variables 
was apparent other than student interest in science, inter- 
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est in taking more science classes^ arid positive perception 
of learning with the pretest results. The strongest pre- 
dictor of student scores that emerged consistently in all 
groups was previous knowledge^ as indicated by pretest and 
adjusted gain scores « CSenerally^ students who had the low- 
est pretest scores showed the greatest gains. 

Gains in students' scores in the eight concept strands 
were related to the instructional emphasis given to those 
areas. In each of the three groups, the topics that were 
targeted for emphasis revealed the highest percentages of 
possible gain; 

The effectiveness of the field instructional program was 
apparent in that specific concepts that were targeted for 
emphasis were learned and retained by the students. Stu- 
dent responses to the SEA Instrument in pbsttest and reten- 
tion test phases support this premise. The mastery 
approach to learning in a field setting proved to assist in 
the improvement of students' understanding of the selected 
concepts 



MftJbR CdNCLUSIdNS 

The findings of this study allow the fbllbwlhg conclusions 
to be drawn I 

1. Abstract concepts related to ecology arid feeding rela- 
tionships can be taught and learried effectively 
through an experiential field instructibri program. 
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improvement in students ' understanding of specific 
ecological concepts occurred after involvement in a 
field-based learning program. 

Biological concepts related to ecology that were 
taught in a field setting were retained by the stu- 
dents* 

Students who scored low on the pretest achieved the 
greatest gains on the posttest. 

Prior knowledge as indicated by pretest and adjusted 
gain scores served as a predictor of science achieve- 
ment oh The Student Ecology Assessment (SEA) instru- 
ment. 

Background variables such as grade levels sex, learn- 
ing style, and travel and outdoor experience generally 
were not significantly related to students' science 
achievement scores as measured by The Student Ecology 
Assessment ( SEA ) instrument . 

Students' positive perception of science learning, 
enjoyment of science classes, and desire to take addi- 
tional courses in science were related to selected 
subscore results on the pretest of The Student Ecology 
Assessment ( SEA j instrument . 

Teachers and students expressed similar perceptions of 
the instructional emphasis given to the targeted con- 
cepts. 
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9r The students' greatest gains in achievement and in 
retention occurred with the concepts that received the 
greatest instruct ibhai emphasise 

BESQ^B1ENDAT^0NS FDR FURTHER RESEftReH 

Based on the findings and on the insights derived from 
this study> it is hoped that examination of the effective- 
ness of the field instruction strategy in the sciences 
would include ahd/br extend to: 

1. Investigations of the effectiveness of field instruc- 
tion strategies with other complex ecological concepts 
such as: adaptation; community relationships; popula- 
tion dynamics; behavioral relationships; and cyclic 
patterns. 

2. Replication studies involving other age groups of stu- 
dents > especially middle school age youth. 

3. Comparisbhs with other variants of field experiences, 
specifically fbcusing on excursions of shorter dura- 
tion and/br tb mbre localized sites. 

4. Cdmparisbhs with other instructional approaches and 
teaching methbds> specifically vicarious field experi- 
ences such as computer simuiatibhs and/or media pres- 
entatibhs. 

5. Cdmparisbhs with non-structured approaches to field 
experiences. 
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Investigations of the effect of teacher characteris- 
tics on program effectiveness* 

Investigations of the impact of field experiences on 
concept learning with special populations of students, 
specifically children who are educational disadvan- 
taged and/or emotidnally troubled i 

Investigations of the effectiveness of the mastery 
approach in a field setting with emphasis on skill 
development, specifically hypothesis formation and 
testing. 

Investigations of the relationship of instructional 
emphasis and mastery learning in settings other than 
the field environment. 



ElE COMMENDaTIONS ^FQR PEIACTICE 

1* It is suggested that school districts provide opportu- 
nities for all students to participate in field-based 
activities for the purpose of mastery learning; 

2; It is suggested that a hierarehial approach be incor- 
portated in the testing of students' understandings of 
concepts, with attention being directed to the inclu- 
sion and arrangement of familiar/unfamiliar and 
concrete/formal items in testing instruments. 

3. It is suggested that attention be given to the congru- 
ence of program emphasis, instruction, and testing in 
science teaching. 
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STUbENT ECOLOGY ASSESSMENT (SEA) INSTRUMENT 
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CiRCtE THE AMSMEF THAT TOO THIIIR IS THE BEST RESPOUSE FOR EACH ITEH. 
use theso illustratlbhs fee questions 1-2* 




1. ihicfe set is coapriseu of only «Bl«alsT 

a. II. IT. TI c. It* |Tf »?I 

b. Ill, t?, TI ^* 

2. ahich set sionia be fbaad li or near in aquatic eiif troneest? 

a. if^ T, TII c. a aaiS b _ 

b, i. tl. fll "O"* ®' •^^'^ 




3. «61ch set ts coaprised of baly aDlaalsT 

a. I. IIIp T c. II^iTj T 

b. ilia It. tl ®^ above 

a. Sbtcb set_MOuid be fbuid la a tidal pool? 

a. I. T. »I *i 

b. II. li. t IT. T. fl 



TI 




- m IT ▼ VI 

5. Bbt wooia I end II be cbcsldered iSiffereat frbe the otbersT 
a. They are unicellolar c. They areaatBrilligreea 
b« they are iultlcellolar d. They have e auclegs 

6. If 11. if »Bd Tl are classified tbgether. It would be beciase they 

a. caa phbtbsySthestxe c# do apt apve 

b. lack cbnductiaq tissue d. ire eoltlceliolar 

7. If III 1« classified la its bui groop. lt«« becaose it h«s 

a. the ability to aofs c# def iai tc_ aoclei 

b, foce • backbone 
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e. Ill consoler or^anisfs _ i - , ^.^^r r ^^.i * 

a. leallt *ct as deco*ioscr5 cat verj selectively 

ceed other sources of food are large la size 



9. 



I producer/coBsutec pairthit ipo *bQld find in tHe upper 

reclbW of an Int^rtldal pool nouldba __ __ 

a, ai5«e_*nd_starflsh si^onges^ad seo grasses 



10 



&! snails and barnacles d. algae and tarnacl©* 

A producor/cbhsueer pair of thedeepopsnoceah would be 
t. sea grasses ihd corals c. alga* and cprtls 

^. corcls and daisel fish ilgae and ghost crabs 

11 TKo areatest dlfersltt of life occurii __ ^ _ 

It .lonrtS^ bi^l. c. SMrfac. to 100 ft. io tb. se. 

b, tB th« aaep«st ocean depthi a. In tiJal pool« 

12-15. Thii ii as eiSBple of « food chain. Identif j thS orgaslSM belo.* 

V / 

thiJ Is in example of a four^tUp food chain. 

% 2m prod ace ra„--—----^^^i-- ~ 

1 3 . Ptiiiary cbDSuiers„ — ~ — — ■ • 

!«• Second arj COB sue er« . — ^ - . ,. 

IS* Decoaposers. 



iii-i9. Tb* folloetag four guestloni ar« based on this si tsitloi iiils a 

parasitized bf fibres (ugh). «ssg«e that ths •sc.Uj^prss* cae 
only liTS OB daeselfish. The priaclple fed Is ths dlst of 
daiselflsh is algae. 



16. What is ths food chaU ifi this cas«? 
i . jslgae— daeself ish — -scals-irorB 

b. scals-Sbrs-^^dassolfisb— -algae 

c . saB^--aaiself ish— scslmmors 

d. Dasselfish algae-— seal e-*iori 

17. 11 the pbpelstlOB-of sc6lc-»ipris_becpies so large thit ths scslss 

of iaiy fiih ace daiigea. a&st effect on thefopdchnis coald occorT 

xlaae ifill decceasa fltS ^^^^ tncreas* 

6. ilS^s Sill iBcleasi d. papalatlons sill iscrsass 

IS. k setilHSich feids bn scils-»orss SBters. If the inelli thcivi* 
uhat Moold be the eClect bn the food chain? ^ i i _ 

i. rish iiUl increase c. 5cale-Spr»s iill tncreass 

b, ilgii illl iBcreas^ d. All eicept ssalJ^ ulll increase 

t9i If <cale-«ocss «eci distrbjed* thet yos CvOld eipect >hat 
a. fish sill die out c. snails ^ill die o^t 

b« ibr* algal vbold be eaten d, sbbIIs *iill increase 
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20-21* btservft the food veb below 




J 
t 



a. MOBia 601 fit li «j of th* food chains 

b. co^id hm ••acoadoTdot co&sasttt 

c. soeld bo «t tho boad of otori food cbalB 
d* iOBO of tto Kbovo 

2^• Tho diagraa sbotfi tSat - 

a. tba foi caa food oaaorothaa odo ociaaiaa 

b. icatongorf jest do not boloag _ 

c. sacbad orair conioieta oBlf faod oa bocblvoEros 

d. all of tbe abbvo 




y% nmlQu la aa iiaoliact food vob. Tbo atabor ia tha clrciM topraioat 
S*giat»«! ibllb of tSo4^Ubiilag la ioat cort^.boat tbi. nabT 




6 aad 7*ara_bbti_flrit aid sacoad «^aor cOBsaaaca 
9 iBd 10 cai ba 01 tb^ fbacti irbpiic l9t«l 



c. 5 aid 7 act oa tli« flrat tropbic 

d. 2 and 7 aca bi diffomt tcopbic lavala 



^15 
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26*29. Refer to this chaxt ahd ih^ key for the fbllbwin? «o«siioBs« 




jCEl 

1* Tbift stateaent is accarate accbrfliag to the chart 

2« Tbic stateaent isiecorrectaccbrdiastotbe chart 

3* T5ls goes beyond inforeatloB Is tbe chart 

26. ?Si»ts_ire the fb«aditibii_ia this i 

iim Copepods ate haraful aad shottld bezhiiiad.^^.^.^^^^ 
26* Pirasites coBtri^Qteto food losses*. 



29* Algae iiould a^t be affected fij «qoid a&S fljftsh* 

SO* If hnaans eere to spear the verj^est lobsters froi the reef ^ it 

Is possible that the lobster popalatioo as a whole aay oe 

a. vea|eBed c« saaffected 

b* streogthened d. Z don't l^hbv 



31-32* Energy Pyraald 



isr pnn^ 



31 • The energy repr> sented at each leveliin the_diagrai_indicates 

a. energy needs of organlsas c* aaotrnt of transfered energy 

b. energy spent by brgahisis d. energy benefits are equal 

iii is energy flows throyghaifopflchain 

a. the total aaoontgDes directly to the next level 

b. a prbpbrtibn is lost as hf^t 

c • bnl y_prpducers and cbhsoaers benefit 

d. energy is accuaulated and increased 
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33^ Pjrait^ of bioaass 




1^ 

T 



i.OdO if WATtM Hist 



33i TbspikauiA P?_bi6«a»«_aiagcs« 

«• sSioolA divftfs hAv# piaotii at tfe« base oC it 
6» fees jiir(£ decreaslB^ froi botroB top 
c« is sisiliat to iKc dB«C97 pYC&aiS 
d« al3 of th« abbvtt 

3a-30» IB tHii ^>Aipl9 Of a Zooa pxsaaid. place tlic f^lloviag 

correct l«vel t ALCAE; tOHi; zobPliiKtbi; Kitttfi VHitBSt SBKifiiP 

39i 
35. 
36. 
37. 




39*«0« Ose thes« diagraas of th% cacboa dioiida cjcla to aasver 39-Mj* 



■ "z ' 





/^i ftaiaais obtain tb^ic sopply ofica* iroa : 

i« tbc ataosphacv c« pl«ats« other aniiilstbff eat 

b* dicbapbsers d* tbs coipooad^ carboa dioiid* 



QOi Oia^raas i and B indicat^it>at___ __ 

a. oalf plaats and aaiaais CQtttcibat* to caxbooitftsysteas 
b* tbroogb rafpiratioD aaisals obtaia cirboa dioiide 

c. bacteria assistia releas4l9_carbba Sibiide 

d. aaiaala bot^ take in aad release carboa dioiide aad oif^ea 
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STUDENT BACKGROUND AND ATTITUDE FORM 
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T!^4f_f<>^*_^i^^_^^ coded so that foo vtll reiiin a&ODf ioos to the 
person who ts scoria^ this. fore.. _ Aosver as hoaest Ij «pd coapletelj 
as 70U cao to each of the folloviog qoestioDs* Thsnk-joo* 



1. Zridlcate the gtade that you ire preseotly iii 

a. 9ih c. 11th 

b. 10th d« 12th 

!• Zfidicate yoor sei 

a. feiale 6« iale 

3m Is general, do 70a enjoy science classes? 

i* elyaji_ c. soietiies e« niter 

ti usualiy d. rarely 

^* If |OQ are taking science this year^ circle joii r current grade. 

a. 1 c» C e. P 

b. B d. D 

5. ihet grade did jou generillj git in preYioos jeirs science classesT 

a. A c. C e» P 

b. B a. D 

6. List the science course thatjoe had at each grade aid the final gride 

• • 7ti-^^— a. IDti - 

b. 6th e* llth--_^.--— -- 

c. 9th f. Utl 

?• In general, bo« noch hate joe learned science classesT 

§• e_ grea taiognt c. very little 

tm an average aeoont d. nothing 

a* ire jOQ planning to talcing nore courses in science? 

a. defiiitilf yis c. ancirtiii e. definitely no 

b. ebstly yes d. aostly no 

9m ioviiany trips la i year do ybo take that are ibri than 3 days long? 
a» Bore than 6 c* 1*2 

b. 3-6 a. I don't 

lO.Roe nany trips do you take in a year that are eort than io niles avay? 

a. ibre than 6 c. 1-2 

b. 3-6 di I don't 
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n.Circle the places that you haf« visited; 

a • Canada d • Asia g • Sou th it erica 

b. Heitco ei Europtt h; Austrslts 

c, Caribbean £• Africa 1, Havaii or llas&a 

12*How often do jou generally caip b verh igKt in one y^ar? 

a • ib re than 6 tiaes c. 1-2 tiaes 

3-6 tties a; I dbn*t 



13.Ehere do joq prefer to stay vhen you*re eiplortng the outdoors? 

am in a tent, c« at a lodge or cabin 

b; in a travel trailer tm io a aotel 

ici»vhere do yoo generally stay vhen yoa*re eiploring the outdoors? 
a. in a tent c; at a lodge or csbio 

bm in a travel trailer d« in a abtel 

IS.Cb you li^e to travel to hev and different places? 
a. definitely yes c. itdoesn*t aatter 

b« later iaybe d; not at all 



leftist your preferred aodes of learning (stata lst« 2ttd^ 3rd choice) 
#• I4#^§i^in9 to lectarei^^ d« vbrklog ii outdoor act it itiei 

b. doing lab actif ities^^- e. reading by nyself— z= 7 z 

Cm vorking in a 9toap„. 



17.Circle the activities that you like to doi 

A* science fairs d. read science nagatines or books 

bm nature hlkas t« watch science Tf prograas 

c. science clubs f; ent ironientil actioi projects 



I8;cirele the activities that 700 have already done* 

science fair projects d^ r?^d science iagazinii or bob 
b* hiked outdoors e* vatched science t? prograas 

c. attended science clubs f. en virbhiental sctioa projects 



^^SHAVE A GREAT TRIP**^ 
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INSTRUeTIONAL EMPHASIS PERCEPTION FOFIM 
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SC HOO t t E AC H E B 

PtElSECIBCLETHE CAtECOfii THIT HOST CtE 

RECEIVED BI EtCH TOPIC li lOUB PRC-TBIP SESSIOiS. IHOICITE THE HJTURE 
S^^IIe COURAGE KHEM APPLICABLE (e.g. slides, lecturi, scttttty etc.) 



NOME AVERAGE EXtE»SlfE EXlRPtl 
(1) (2) (3) 

PtAliT ttDd AMIBAL ^ 
CHAJiACTERlSTICS (D (2| 



PLiBT «Dd_*lIBAL 

iDEiTiriCATIOB <1) (2) (3) 



PtilVT SBd ABIBAt 
HABITATS 



FOOD 
CHAIBS 



FOOD 
VEBS 



EBERCI 
PtRAHIDS 



(1) (2) (3) 



rEEDIBG - 

RELATI0ISH1P5 (1) (2) (3) 



(1) (2) (3) 

(1) (2) (3) 



EiEBd ^ 

TRAisrEi (FOOD) (1) (2) C3) 



(1) (2) (3) 



iUTRIEBT 

CTCLB5 (CAlBOi) (1) (2) t3) 
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tlST THE THREE TO'PICS THIT RECSiyEO THE «6ST TlflE AKO EHPHISIS 

2. 

3. — 

WHAT OTHER SCIEICE CONCEPTS ARB CCfEBEO. INDICATE THE COVERAGE. 



HOPE 


If EIACE 


EXTENSIte 


0) 


ii) 


(1) 


ii Ml 


12) 


(9) 


2. i ^ _ (1) 


(2) 


(9) 


3. (1) 


(2) 


(3) 


RATE THE tlHE OBfOTBD TO THE 


rbti-oiiiiic 


TASKS li TOoi 


1^ IDfllBISTIIXTZVE 






(foias, raportx) (1) 


(2) 


(3) 



2i PBOCEOORAt 

(scheaales, rolcf) (1) (2) (3) 

3. iNSTRUCTlbHAt 

(scle&cs-rsistsdi (1) (2) (3) 
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PLEASE CIRCLE THE CR TECC fil _ T8*T ft05T_ CLE I RtT D ESCH I BE S T HE . CC V E fiA C E 
KECEIYEP_BT EACH TOPIC TURING THE FIELD EXPERIEICEi IKDICITE THE 
NATURE or THE COVERAGE WHEN ArPLICAQLE, (e.j. activity, eiperlaent etc.) 

« 

NOISE AVERAGE EXTENSIVH: EXAHPLE 
(t) (2) (3) 

PLABT and unir.ii 

CHARACTERISTICS (1) (2) O) 



PtABT ana ahihal 

lOEBtlflCAtlOi (1) (2) {3j 



PtAiT aoa AninAt 

HABITATS (1) (2) (3) 



FEEDtiG 

RELAtidliSHlPS (1) (2) (3) 



rooD 

CHAINS CD (2} (3) 



rooD 

VEBS (1) (2) (3} 



E8E8CT 

TRANSFER (FOOD) (1) (2} (3) 



ENERGt 

PfRARlbS 11] (2) 13] 



NUtRlEvr 

CYCLES (CAR?dl) (1) (2) {3) 

WHICH OF THE ABDfE TOPICS HERE ADDRESSED THE HOST 01 THE TRIP 

WHAT OTRER TOPICS VERE COVERED AID TO VRAT EXTENT? 

1. (1) (2) (3) 

2« M j (2) 13] 

3. (1) (2) (3) 
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r^r"r"R"5\SErblucrBjE'(nj"s^ iecto... .e.Uit, etc., 

lone HVEBACE EittHSlfE EX»nPLE 
{1) (2) t3) 

CHAFICTERISTICS CD t^' 

PEmT and Aiinil. ^ ijj 

IDESTIflCJtTlOi (U t2) I I 



HXBITITS 



O) (2) tJ) 

RELITIOHSHIPS CD » ' 

^S2?-S CI) C2i C3f 

«EBs n) (2, CIJ 

TRlKSrEK (FOOD) M) i^) 1^1 

niSt THE THREE TOPICS THAT RECEIVED THE HOST TIHE »D EHPH.SIS 

1 . 



2. 
3. 



GZiEHttT. «OST TIBE IS POST-TRIP SESSIO.S ARE DEVOTED TO 



1 • 

3. 
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CONCEPT HAP 
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FEEDING RELATIONSHIPS 




predQCgJbod by 



which tnvoWcs is m prooeu of 

KncfiY ginaftr Prediyiivttv 




are represented tn 

Trephig tgygta 



♦ 

isssX 

J 

represented in 
which hsve which sre pan of 



regulated by 



Conilufhcia 
i 

are 

dassl^ied by feedlni{ patterns 

\pmniYortt / 
i / 
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Appendix E 
BftCKGRbUNb AND ATTITUDE VARIABLE LABELS 



UT leth grade student 

UE iith grade student 

6W i2th_grade_student 

SX Sexof student 

EJ Enjoyment of science classes 

es Current science achievement grade 

PS Previous_science achievement grade mean 

SS Seventh_grade science achievement grade mean 

ES Eighth grade science achievement grade mean 

NS Ninth grade science achievement grade mean 

fS Tenth grade science achievement grade mean 

EZ Eleventh grade science achievement grade mean 

TT Totaiyears of science instruction (frdm 7-12 grades) 

y eumuiative science achievement mean 

Q Positiveperception of degree of learning in science 

WA Desire to take additional scienceclasse^ 

TR Trips taken yearly that exceed a 3 day duration 

TH Trips taken yearly that exceed a distance of 50 miles 

n Travel to Canada 

M Travel to Mexico 

R Travel to the Caribbean 

ft Travel to Asia 

E Travel to Europe 

F Travel to Africa 

S Travel to Southftmerica 

U Travel to Australia 

H Travel to_ Hawaii or Alaska 

T Tota:Vcountries visited 

CA eamping_trips taken in a year 

LZ Prefer tents while exploring the dutdddrs 

LY Prefer travel trailers while exploring the outdoors 

LX Prefer lodge facilities while exploring the outdoors 

LW Prefer a motel when exploring the outdoors 

LV Reside in a tent when exploring the dutdddrs 

LU Reside in travel trailers when exploring the dutdbors 

LL Reside in lodges when exploring the dutdddrs 

LS Reside in motels when exploring the dutddbrs 

DP Desire to_trayel to new and different places 

L Prefer lectures in science classes 

B Prefer laboratory activities in science classes 
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W Prefer to work in groups_ In science classes 

O Prefer outdbbr investigations in science classes 

Y_ Prefer reading in science classes 

SF Like science feiirs 

NH Like nature hikes 

C_C Like science clubs _ 

RH Like to read science magazines or books 

TV Like to watch science television programs 

EE_ Like. to do environmental actions projects 

GTG Total of science-related activities like to do 

FP Completed science fair projects 

HO Hiked outdoors ^ 

AT Participated in sciehcG_clubs 

ME? Read science magazines or_books 

WV Watched science television programs 

EP_ Participated in ehvlronmentai action projects 

OTO Total of seiehce-related activities completed 
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Appendix F 
eONGEPT VftRIftBLE LABELS 



Tl Pretest subscbre 1 

T2 Pretest subscbre 2 

T3 Pretest subscbre 3 

T4 Pretest subscbre 4 

T5 Pretest subscbre 5 

T6 Pretest subscbre 6 

T7 Pretest subscbre 7 

T8_ Pretest subscbre 8 

TTT_ Pretest tbtal score 

PSTl Pbsttest subscbre 1 

PST2 Pbsttest subscbre 2 

PST3 Pbsttest subscbre 3 

PST4 Pbsttest subscbre 4 

PST5 Pbsttest subscbre 5 

PST6 Pbsttest subscbre 6 

PST7 Pbsttest subscbre 7 

PST8 Pbsttest subscbre 8 

PSTT Pbsttest total score 

AOl Adjusted gain subscbre i 

AD2 Adjusted gain subscbre 2 

AD3 Adjusted gain subscbre 3 

AD4 Adjusted gain subscbre 4 

AD5 Adjusted gain subscbre 5 

AD6 Adjusted gain subscbre 6 

AD7 Adjusted gain subscbre 7 

AD8 Adjusted gain subscbre 8 

ADT Adjusted gain tbtal score 

RTl Retehtibh subscbre 1 

RT2 Retehtibh subscbre 2 

RT3 Retehtibh subscbre 3 

RT4 Retehtibh subscbre 4 

RT5 Retehtibh subscbre 5 

RT6 Retehtibh subscbre 5 

RT7 Retehtibh subscbre 7 

RT8_ Retehtibh subscbre 8 

RTTT Retehtibh tbtal scbre _ _ 

BAl Retehtibh adjusted gain subscore 1 

RA2 Retehtibh adjusted gain subscore 2 

RA3 Reteh^:ibh adjusted gain subscore 3 

RA4 Retencibh adjusted gain subscbre 4 



- 211 - 



230 



Rft5 Retention adjusted gain subscbre 5 

Rft6 Retention adjusted gain subscbre 5 

Rft7 Retention adjusted gain subscbre 7 

Rft8 Retention adjust ad gain subscbre 8 

RAT Retention adjusted gain total scbre 
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Appendix G 
REGRESSION TftBfcES NOT FOUND IN THE TEXT 

GROUP ONE 



Table 166 

REGRESSION OF BftGKGROUNB VARIABLES ON PRETEST SUBSCORE 3 

FOR GEIOUP ONE (n=^29T 



VARIABLE 


MULTR 


RSQ 


ADJRSQ 


F(EQN) 


SIGF 


RSQCH 


CORREL 


C 


.3419 


.1169 


i 9617 


2;il8 


.165 


.1169 


.3419 


H 


.4486 


.2007 


i 9942 


1;884 


.186 


. 0839 


-.3222 



C Travel experience to eanada 



H Travel experience to Hawaii and/or Alaska 



Table 161 



REGRESSION OF BAGKGROUNB VARIABLES ON PRETEST SUBSCCJRE^ 

FOR GROUP ONE (n'=29) 



VARIABLE 


MULTR 


RSQ 


ABJRSQ 


F(EQN) 


SIGF 


RSQCH 


CORREL 


CG 


.4289 


.1840 


il336 


3; 668 


.076 


.1840 


.4289 


DP 


.5613 


.3150 


i2237 


3;449 


.059 


.1310 


.4250 



CG Current science achievement grade 
DP Desire to travel to new and different places 
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fable 102 



REGRESSION OF BftCKGRQUNB AND PRETEST SCORES ON POSTTEST 
SUBSGORE 2 FOR GROUP ONE C 11^2^ 



VARIABLE MULTR RSQ ASJRSQ F(EQN) SIGF RSQCH CORREL 



MM .4255 *1820 .1309 3;559 .077 .1820 .4266 



MM Desire to take additional science classes 



Table 103 



REGRESSION OF BAeKGROUNB AND PRETEST SCORES ON POSTTEST 
SUBSCORE 7 FOR GROUP ONE ^n=2^ 



VARIABLE MULTR RSQ ADJRSQ F(EQH) SIGF RSQCH CORREL 



4331 .1876 .1368 3;695 073 .1876 -.4331 



L Prefer listehlhg to lectures in science classes 
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Table 104 



REG^SSION OF BACKGROUND. PRETEST. PQgTTEST. ftB JUSTED GAIN 
SeORES ON ADJUSTED EtETENTIOH SUBSCORE 7 FOR GROUP ONE 

{n=29} 



VARIABLE MULTR RSQ ADJRSQ F(EQN) SiGF RSQOH CORREL 



T4 


.4438 


.1969 .1457 


3.923 


.865 


.1969 


-.4438 


ADT 


.5985 


.3581 .2726 


4.185 


.836 


.1612 


-.2861 


H 


.7439 


.5534 .4577 


5.782 


.869 


.1952 


.2025 


TTT 


.8015 


.6423 .5323 


5.837 


.886 


.8890 


-.2743 


T4 


Pretest subscdre 4 










ADT 


Adjusted Gain Total score 










H 


Travel experience to Hawaii 


ahd/bi 


: Alaska 







TTT Pretest Total score 
GROUP TWO 



Table 105 

EON^F BACKGROUND VARIABLES ON PRETEST SUBSOORE 2 
FOR GROUP TWO {h=21) 



VARIABLE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH CORREL 



UT .5936 .3523 .2714 4.352 .878 .3523 .5936 



UT Tenth grade students 



ERIC 
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Table 106 



EtEGRESSION OF -B ftCKGROUND AND PRETEST ^^GQRES ON POSTTEST 
SUBSCORE 1 FOR GROUP TW0 ^t^i=21 ) 



VARIABLE 


MULTR 


RSQ 


ADJRSQ 


F(EQN) 


SIGF 


RSQCH 


CORREL 


T8 


.6006 


.3608 


.2808 


4.515 


.066 


.3608 


.6066 


S6 


.7454 


.5556 


.4286 


4.376 


.059 


.1949 


-.5627 



T8 Pretest subscore 8 
S6 Seventh grade science achievement mean 



Table 107 



REGRESSION OF B ACKGRbUND AND PRETEST S GORES ON POSTTEST 
SUBS CORE 5 FOR GROUP TWO (n '^ i 



VARIABLE MULTR RSQ ADJEISQ F{EQN) SIGF RSQCH CORREL 



T8 

TTT 

E6 


.5530 .3058 .2190 
.7323 .5363 .4038 
.8361 .6991 .5487 


3. 
4. 
4. 


524 
047 
647 


.097 
.068 
.052 


.3058 
.2305 
.1628 


.5530 
-.1995 
.4873 


T8 

TTT 

Ed 


Pretest subscore 8 
Pretest Total score 
Enjoyment of science classes 











2.15 
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fable 108 

REGRESSIDN OF BACKGROUND , PREf EST . POSTTEST . AD JUSTED GAIN 
SCORES ON ADJUSTED RETENTION SUBSCORE 8 FOR GROUP TWO 



VARIABLE MULTR RSQ ADJRSQ F(EQi?J) SIGF RSQCH CORREL 



PS .5529 .3169 .2315 3.711 .090 .3169 -.5629 

Tl_ .6984 .4877 .3413 3.332 .096 .1708 -.4531 

AD5 .8242 .5793 .5190 4.237 .063 .1916 .2277 



PG Previous science achievement mean 

Tl Pretest subscore 1 

AD5 Adjusted Gain subscore 5 



GROUP THREE 



Table 109 

REGRESSION OF BACKGROUND VARjABLES ON PRETEST SUBSCORE 1 

FOR GROUP THREE (n=29) 



VARIABLE 


HULTR 


RSQ 


ADJRSQ 


F(EQN) 


SIGF 


RSQCH 


CORREL 


EZ 


.3703 


.1371 


.0863 


2 . 701 


.119 


.1371 


-.3703 


CG 


.5208 


.2713 


.1802 


2.978 


.080 


.1342 


.2032 



EZ Eleventh grade science achievement grade 
CG Current science achievement grade 



2.16 

ERIC 
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Table lie 

REGRESSION DF BACKGF.JCJNB VARIftBEiES gN PRETEST SUBSCOEIE^ 

FOR GROUP THREE (n=29) 



VARIABLE MULTR RSQ ABJRSQ F(EQN) SIGF RSQCH CORREL 



LL .4099 .1581 .1191 3.434 .881 ;168l -.4099 



LL Reside in lodges when exploring the outdoors 



Table 111 



EIEGEIESSIDN OF BACKGROUND VARIABEiBS ON PRETEST SUBSCORE 7 

FOR GROUP THREE (n=29j 



VARIABLE 


MULTR 


RSQ 


ADJRSQ 


P(EQN) 


SIGF 


RSQCH 


CORREL 




.6650 


.4422 


.4094 


13.479 


.002 


i4422 


.6650 


M 


.7389 


.5460 


.4893 


9.622 


. 002 


;i038 


.3826 


SF 


.7958 


.6333 


.5599 


8.634 


.001 


;0872 


-.2381 



MM Desire to take additional science classes 
M Travel experience to Mexico 
SF Like to be involved in science fairs 



Table 112 

REG^SSION OF BACKGROUND AND PRETEST SCORES ON POSTTEST 
SUBSCORE 8 FOR GROUP THREE (h=29) 



VARIABLE 


MULTR 


RSQ ADJRSQ 


F(EQN) 


SIGF RSQCH CORREL 


T6 


.4718 


.2226 .1255 


2.291 


.133 ;i040 .2226 



T6 Pretest subscbre 6 



o 

ERIC 
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Table 113 

REGR ESSION OF BftCKGRQUm . PRETEST , POS TTEST > ADJUSTED GAIN 
SCORES ON ADJUSTED^ET ENTION SUBSCO RE 2 FOR GROUP THREE 

(n=29) 



VARJABEE MULTR RSQ ADJRSQ F(EQN) SIGF RSQCH GORREL 



T3 ;4388 .1925 .1450 4.053 .060 .1925 -.4388 

EZ ;6151 .3783 .3006 4.868 .022 .1858 .4113 

AD6 .7822 .6118 .5341 7.880 .002 .2335 .1799 



T3 Pretest subscore 3 

EZ Eleventh grade science achievement grade 
AD6 Adjusted Gain subscore 6 



Table 114 



REGRESSION OF BACKGROUND. PRETEST, POSTTE ST, ADJUSTED GAIN 



seoEffis 


ON ADJUSTED RI 


STENTION SUBSCOEIE 5 FOR GROUP 


THEIEE 






(n-29) 




VARIABLE 


MUETR RSQ 


ADJRSQ F(EQN) SIGF RSQCH 


CORREL 



AD6 ;42f2 .1842 .1362 3.838 .067 .1842 -.4292 

AD7 .5955 .3546 .2739 4.395 .030 .1704 .3378 

TT ;7254 ;5262 .4315 5.554 .009 .1716 .2943 



AD6 Adjusted Gain subscore 6 
AD7 Adjusted Gain subscore 7 

TT Total years of science instruction (7-12 grades) 
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Table 115 

REGRESSIOH OF BflCKGROUNB, PRETEST, PeSTTEST. ADJUSTED GAIN 
SCORES ON ADJUSTED RETENTION SUBSeORE 6 FOR GROUP THREE 

{n=29) 



VARIABLE MULTR RSQ ADJRSQ F(EQN) SlGF RSQCH CORREL 



MM .3588 .1287 .0774 2.511 .131 ;1287 .3588 

CG .5088 .2589 .1663 2.795 ;09i ;1302 -.2065 



MM Desire to take additional science classes 
CG Current science achievement grade 



Table 116 

REGRESSION OF BACKGROUND, PRETEST POSTTEST , ADJUSTED GAIN 
SCORES ON ADJUSTED RETENTION SUBSCORE 8 FoR GROUP THEIEE 

(h=2g) 

VARIABLE MULTR RSQ ADJRSQ F{EQN) SlW ^(JCH CORREL 



T5 .4470 .1998 .1527 4.245 .055 .1998 -;4470 



T5 Pretest subscore 5 
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Table 117 

ElEGRESSION OF BAC KGROUND, PRETEST, PJSTTEST, ftB JUSTED GAIN 
SCORES ON ADJUSTED RET ENTION TOTAL SCOEIE FOR GROUP THREE 

{n=29) ' 



VARIABLE MULTR RSQ ADJRSQ F(Et3N) SIGF RSQCH eORREL 



MM .4388 .1925 .1450 4.054 .060 .1925 .4388 

LX .6185 .3826 .3054 4.957 .021 .1900 -.3965 

T5 .7355 .5410 .4492 5.894 .007 .1584 -.1966 



MM Desire to take additional science classes 

LX Prefer lodge facilities when exploring the outdoors 

T5 Pretest subscore 5 



240 



Appendix H 
PRETEST AND POSTTEST T TEST ElESULTS 

Table 118 
PRETEST AND POSTTEST T^EST ^ESU^^ 



GROUP h PRETEST PEIETEST POSTTEST POSTTEST T 
MEAN S.D. MEAN S.D. 



32.45 3.99 5.99* 

35.19 2.70 4.35* 

35.90 1.91 6.72* 



* p <.0Oi 



1 29 25.86 4.30 

2 21 28.71 4.35 

3 29 26.75 5.36 
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